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PREIIMINARy  ERAIT 

TRAFFIC  AMD  CIRCULATION  PLAN 
MAJOR  STREETS  IN  THE  SOUTH  BOSTON  GNRP  AREA 

February,  I963 


WILBUR  SMITH  AND  ASSOCIATES 
Consulting  Engineers 


yi/clau.'c    (^fitct/i    at  id   <:z^j^j^accaiej^ 


TRAFFIC        •        PARKING        •        TRANSIT       •        HIGHWAYS 


49S     ORANGE     STREET 

February  8,  1963 


Mr.  Robert  K.  Murphy 
Principal  TraiisportatlOQ  Planner       ~  >-: 
Boston  Redevelopment  Authority 
City  Hall  Annex 
Boston  8,  Massachusetts 

Dear  Mr.  Murphy: 

Subject:    Major  Streets  in  the  South 
Boston  GNRP  Area 

The  street  pattern  for  the  South  Boston  GNRP  area  has  been  under  study 
for  the  past  few  months.    The  most  recent  circulation  plan,  which  is  included 
in  the  GNRP  submission  by  the  Redeveiopment  Authority,  incorporates  a  number 
of  ideas  which  were  developed  at  earlier  meetings  and  workings  sessions  with 
various  members  of  the  BRA  staff. 

After  carefully  reviewing  the  plan,  we  are  pleased  to  submit  the  following 
material  concerning  major  circulation  needs  in  the  South  Boston  GNRP  area.  We 
trust  that  this  information  will  prove  helpful  to  you  in  the  development  of  detailed 
project  plans  for  the  area. 


Very  truly  yours, 

WILBUR  SMITH  AND  ASSOCIATES 


Paul  E.  Conrad 
PEC/bjk 


SUMMARY  AND  CONCLUSIONS 

1.  The  circulation  plan  included  as  a  part  of  the  GNRP  submission 
makes  adequate  provision  for  anticipated  1980  traffic  in  the  area. 

2.  The  proposed  new  truck  route  along  the  railroad  tracks  east  of  "A" 
Street  will  accommodate  most  of  the  heavy  truck  traffic  which  now  filters  through 
the  western  part  of  the  GNRP  on  local  residential  streets.    Traffic  hazards 

will  be  removed  and  residential  land  values  will  be  improved  as  a  result. 

The  portion  of  this  new  route  north  of  First  Street  outside  of  the  GNRP, 
should  be  restudied  to  ascertain  if  adequate  provision  has  been  made  for  freight 
terminals  and  railroad  sidings. 

Emphasis  should  be  given  to  First  Street  as  the  major  feeder  for  this 
route. 

3.  Traffic  circulation  in  the  northwest  corner  of  the  GNRP  (in  the 
vicinity  of  Dorchester  Avenue,  Broadway,  West  Fourth  Street  and  Fort  Point 
Channel)  will  have  to  be  re-evaluated  as  project  plans  are  developed,  particu- 
larly in  light  of  new  land  use  and  circulation  proposals,  adjacent  to  the  GNRP 
area,  which  are  primarily  of  a  regional  rather  than  a  local  nature. 

4.  The  treatment  proposed  for  Andrew  Square  will  simplify  traffic 
flows  so  that  they  can  be  controlled  satisfactorily  with  traffic  signals. 
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5.  The  proposed  Atlantic  Aveuue-Dorcbester  Avenue  Connector  should 
be  developed  as  a  high-type  arterial,  linking  Morrisey  Boulevard  and  the  South- 
east Expressway  to  downtown  Boston.    A  minimum  number  of  cross  streets 
and  driveways  should  be  permitted;  grade  separations  should  be  provided  at 
major  intersections. 

Construction  of  this  facility  is  essential  for  the  proposed  plan  to 
function  effectively  and  to  divert  through  traffic  from  the  "L"  Street-Summer 
Street  route.    To  derive  the  greatest  benefit  from  this  new  arterial  as  a  relief 
route  for  the  Southeast  Expressway,  a  more  direct  connection  must  be  established 
between  Dorchester  Avenue  and  the  expressway.    This  might  take  the  form  of  a 
pair  of  continuous  service  roads  between  Columbia  Road  and  Dorchester  Ave- 
nue or  a  pair  of  ramps  coniiecting  directly  tuto  Dorchester  Avenue. 

6.  A  location  study  should  be  made  for  the  proposed  East  Boston-South 
Boston  Tunnel  that  has  been  recommended  from  time  to  time,  and  which  may  be 
needed  by  1975  or  1980;  right-of-way  for  its  approaches  might  thus  be  set  aside 
during  the  execution  of  renewal  projects  in  the  GNRP  area. 

7.  Several  additional  collector  streets  should  be  provided  to  facilitate 
local  circulation  within  the  area,  including  East  Eighth  and  "G"  Streets,  and 
portions  of  East  Fourth,   "D",  and  West  Seventh  Streets. 
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MAJOR  STREETS  IN  THE  SOUTH  BOSTON  GNRP  AREA 

The  purpose  of  this  report  is  to  review  traffic,  transportation  and  circu- 
lation aspects  of  the  South  Boston  GNRP  as  presented  in  the  recent  submission 
prepared  by  the  Boston  Redevelopment  Authority. 

In  particular,  the  circulation  proposals  included  in  the  plan  were  re- 
viewed in  regard  to  their  adequacy  to  accommodate  anticipated  1975-1980  traffic 
loadings.    Where  the  BRA's  staff  proposals  do  not  appear  adequate,  suggestions 
and  recommendations  for  expanding  or  modifying  the  plan  were  made.    The  trans- 
portation     requirements  of  the  GNRP  area  were  also  reviewed  in  relation  to 
the  broader  regional  considerations  of  the  inner  or  "regional  core"  area  cir- 
culation plan  being  studied  concurrently. 

The  traffic  projections  and  assignments  were  derived  in  part  from  the 
Boston  College  Seminar  Studies, '^^  the  Inner  Belt  traffic  study, ^'  modified  by 
engineering  judgment  based  on  thorough  familiarity  with  the  area. 


(1)  Seminar  Research  Bureau,  Boston  College,  Studies  of  Urban  Transportation: 
Travel  in  the  Boston  Region  1959-1980,  Boston,  Massachusetts,   1960. 

(2)  Hayden,  Harding  and  Buchanan,  Inner  Belt  and  Expressway  System,  Massachu- 
setts Department  of  Public  Works,  Boston,  Massachusetts,   1962. 
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Existing  Street  System 

The  existing  street  system  in  the  GNRP,  which  is  summarized  in  Table  1, 
serves  present  traffic  reasonably  well.    The  major  streets  have  adequate  capaci- 
ty for  present  traffic  volumes,  although  on  most  speeds  are  low  and  delays  are 
frequent. 

During  peak  hours  traffic  demands  exceed  the  capacity  of  the  Southeast 
Expressway,  which  lies  just  outside  the  GNRP  area>     During  peak  hours,   Che 
average  speed  is  approximately  20  m.p.  h.  and  the  "breakdown  lane",  or  shoul- 
der, is  used  as  a  traffic  lane.    Consequently,  much  through  traffic  in  the  express- 
way corridor  has  once  again  been  forced  onto  the  street  system.    Unless  the 
capacity  of  the  expressway  is  increased,  or  m.otorists  are  diverted  to  rail  or 
bus  facilities,  a  steadily  increasing  volume  oi  through  traffic  will  be  imposed 
on  north-south  streets  in  the  South  Boston  GNRP  area..    Rail  rapid  transit  ser- 
vice, using  the  right-of-way  or  facilities  of  the  Old  Colony  Division  of  the  New 
Haven  Railroad,  has  been  proposed  from  time  to  time  since  1907,  but  adequate 
financial  and  political  support  have  so  far  been  Lacking. 

Summer  Street  serves  the  South  Boston  Freight  Terminal  area  and  in 
combination  with  L  Street  and  Day  Boulevard  (the  "Strandway' )  provides  a  peak  - 
■<^      hour  bypass  of  the  Central  Artery  and  Southeast  Expressway.    It  is  the  m.ost 
heavily  traveled  street  in  South  Boston. 
^  Dorchester  Avenue,   in  combination  with  Old  Colony  Avenue,  also  is 

used  by  potential  Expressway  traffic  during  peak  periods.    Volumes  on  portions 
of  these  two  routes  presently  reach  20,000  vehicles  per  day.    Before  the 
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Southeast  Expressway  was  built,  volumes  were  considerably  higher. 

Broadway  is  the  principal  local  arterial  street  located  entirely  within 
the  GNRP  area  itself.    The  nnaxlmum  volume  on  this  street  is  14,  000  vehicles 
per  day,  just  east  of  Dorchester  Avenue.    Although  the  width  of  this  street  is 
more  than  adequate  for  this  volume,  traffic  flow  Is  hampered  by  double  parking 
particularly  in  the  commercial  area  west  of  Dorchester  Street.    Buses  are  forced 
to  load  and  unload  in  the  traffic  lanes  because  bus  loading  zones  are  occupied  by 
parked  cars. 

Dorchester  Street  (not  to  be  confused  with  Dorchester  Avenue)  connects 
the  freight  terminal  area  north  of  the  GNRP  with  Massachusetts  Avenue  and  the 
Southeast  Expressway  via  Andrew  Square  and  Southampton  Street.    Volumes  on 
this  street  approximate  8,000  vehicles  per  day  of  which  approximately  20  per 
cent  are  commercial  vehicles.    The  large  number  of  heavy  trucks  which  use 
this  street  must  negotiate  a  grade  of  approximately  six  per  cent;  this  impedes 
the  free  flow  of  traffic  and  the  resultant  noise  detracts  from  the  value  of  abut- 
ting residential  property. 

First  Street  serves  as  a  collector  street  for  the  industrial  area  north 
of  the  GNRP  area,  and  provides  access  to  the  Castle  Island  Harbor  Terminal 
for  trucks.    Two  railroad  tracks  are  ^located  in  the  roadway  of  this  street. 
The  narrow  width,  rough  pavement,  and  the  presence  of  trucks  make  First 
Street  unattractive  to  the  average  motorist. 

Fourth  Street  and  Eighth  Street  serve  as  collector  streets  and  are  used 
by  bus  lines  serving  the  area.    "G"  Street  serves  the  South  Boston  High  School. 
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Traffic  Problem  Locations 


The  most  severe  problem  in  the  GNRP  area  is  the  nuisance  effect  on 
residential  property  of  truck  traffic  generated  in  the  freight  terminal,  port 
and  manufacturing  area  to  the  north.    Trucks  filter  through  the  residential 
areas  west  of  Dorchester  Street  and  commercial  vehicles  constitute  over  20 
per  cent  of  the  traffic  on  Dorchester  Street  itself. 

Several  high-accident  locations  are  in  or  near  the  GNRP  area.    Andrew 

Square,for  example,  was  the  scene  of  30  reported  accidents  in  1960.    Accident 

experience  at  selected  intersections  in  South  Boston  is  shown  in  Table  2. 

Table  2 

ACCIDENT  EXPERIENCE 
High  Accident  Locations,   1956-1960 

Location 


Andrew  Square 

Columbia  Road  and  Dorchester 

Avenue 
D  Street  and  Old  Colony  Avenue 
D  Street  and  West  First  Street 
Dorchester  Avenue  and  West 

Broadway 
Dorchester  Avenue  and  West 

Fourth 
Dorchester  Street  and  Old 

Colony  Avenue 
East  Broadway  and  L  Street 


Number  of  Accidents 

Five-Year 

1956 

1957 

1958 

1959 

1960 

Average 

10 

13 

9 

14 

30 

15 

11 

15 

23 

20 

17 

17 

21 

17 

10 

6 

12 

13 

9 

3 

7 

7 

4 

6 

21 

17 

10 

6 

12 

13 

10 

10 

5 

4 

1 

6 

21 

25 

18 

10 

9 

17 

5 

8 

4 

4 

7 

6 

The  opening  of  the  Southeast  Expressway,  which  occurred  in  1959,  has 
apparently  led  to  a  reduction  in  accidents  at  some  locations  (e.g.  Dorchester 
Avenue  and  West  Fourth  Street)  and  an  increase  at  others  (Andrew  Square)  owing 
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to  the  change  in  traffic  patterns, 

Double  parking  and  illegal  parking,  particularly  in  the  commercial  strip 
development  along  Broadway,  delay  and  obstruct  the  flow  of  traffic.    These  con- 
ditions are  a  reflection  of  the  lack  of  off-street  parking  serving  this  area.    Lack 
of  loading  zones  and  off-street  loading  areas  results  in  double  parking  by  trucks 
while  deliveries  are  being  made. 
Public  Transit 

South  Boston  is  served  by  the  Harvard-Ashmont  rapid  transit  line  of  the 
MTA  with  stops  at  Broadway,  Andrew  Square,  and  Columbia  Road.    From  the  first 
two  locations,  the  NfTA  operates  feeder  bus  lines  along  Broadway,  Dorchester 
Street,  West  Seventh  and  East  Eighth  Street./The  Summer  Street  bus  line  links 
the  easterly  residential  area  of  South  Boston  with  the  South  Station  area.    Direct 
bus  service  to  the  comer  of  Broadway  and  Tremont  Streets  in    Downtown  Boston 
is  available  via  the  Broadway  Bridge  over  Fort  Point  Channel.  ( 

It  is  estimated  that  approximately  12,000  people  per  day  board  rapid 
transit  trains  at  the  stations  serving  the  area,  and  approximately  5, 000  more 
enter  or  leave  the  area  by  bus.    Before  1953,  direct  street  car  service  from 
City  Point  to  Downtown  was  available  by  way  of  Broadway  and  the  Tremont  Street 
Subway.    Since  then,  passengers  from  South  Boston  have  had  to  transfer  either 
at  Broadway  Station  or  at  the  old  Tremont  Street  Subway  incline.    Until  1961 
a  free  transfer  was  possible  at  both  points.    Since  then  a  reduced  fare  has  been 
established  for  trips  on  surface  lines,  but  the  free  transfer  has  been  abolished. 
/With  the  impending  removal  of  the  Broadway  Bridge  over  the  Turnpike  Extension, 


access  from  South  Boston  to  the  Park  Square  office  and  commercial  district 
promises  to  become  even  more  circuitous  and  indirect. 
Present  and  Projected  Traffic  Generation 

There  are  approximately  15,000  dwelling  units  in  the  South  Boston  GNRP 
area  which  presently  generate  approximately  60,000  person  trips.    It  is  esti- 
mated that  approximately  20,  000  of  these  are  auto  driver  trips.    In  addition, 
the  employment  activities  in  South  Boston  (generally  north  of  the  GNRP  area), 
attract  approximately  60,000  motor  vehicle  trips  into  the  area.    Since  population 
and  employment  in  this  area  appear  to  be  stable,  little  or  no  increase  in  per- 
son trips  is  anticipated.    On  the  other  hand,  due  to  increased  automobile 
ownership  and  reduced  transit  usage,  a  20  per  cent  increase  in  total  vehicle 
trips  is  projected  for  this  area.    Owing  to  a  diversion  of  through  trips  to  routes 
peripheral  to  the  GNRP  area,  only  a  slight  net  increase  in  total  traffic  into  and 
out  of  the  GNRP  area  is  expected. 
Circulation  Plan 

The  circulation  plan  for  the  South  Boston  GNRP  shown  in  Figure  1,  re- 
moves through  traffic,  particularly  commercial  traffic,  from  residential  areas. 
At  the  same  time  it  provides  improved  or  new  routes  on  the  periphery  of  the 
area  to  accommodate  anticipated  increases  in  traffic  volumes.    A  high-capacity 
major  external  route  is  proposed  parallelito  the  Southeast  Expressway,  which 
is  severely  overloaded  during  peak  travel  periods.    Table  3  summarizes  the 
proposed  major  street  plan. 
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To  accomplish  the  rerouting  of  heavy  truck  traffic  around  the  periphery 
of  the  GNRP,  a  new  facility  is  proposed  east  of  "A"  Street  along  the  New  Haven 
Railroad  freight  line  tracks  in  conjunction  with  a  major  improvement  of  First 
Street.    This  route  can  be  made  attractive  to  truckers  if  it  is  designed  with 
large-radius  curves  and  if  it  provides  a  good  connection  with  the  expressway 
system.    The  new  route  would  have  more  favorable  grades  than  the  present 
route  via  Dorchester  Street. 

The  new  road  paralleling  "A"  Street  should  be  a  divided  highway  with 
some  degree  of  access  control.    A  partial  interchange  is  proposed  at  Broadway 
because  of  the  heavy  crossing  and  turning  movements  anticipated  at  this  inter- 
section.   Since  it  would  become  the  second  major  truck  route  of  the  area, 
First  Street  east  of  "C"  Street  should  be  reconstructed  with  four  moving  lanes, 
heavy  duty  pavement,  and  a  reservation  on  the  north  side  for  railroad  tracks. 

The  feasibility  of  extending  the  truck  highway  north  of  First  Street  also 
should  be  carefully  evaluated.    The  location  shown  in  the  GNRP  plan  passes 


through  the  New  Haven  Railroad's  principal  freight  yard  in  the  Boston  area.    A 
location  on  either  side  of  the  yard  would  have  to  consider  the  need  for  maintain- 
ing rail  service  to  numerous  terminals  and  siding  tracks.    Along  the  west  edge 
of  South  Boston,  including  the  GNRP  area,  a  high-type  arterial  should  be  deve- 
loped to  serve  present    major  north-south  traffic  in  that  area,  and  act  as  a 
relief  route  for  the  Southeast  Expressway-Central  Artery  routing.    This  facility 
would  consist  of  the  Atlantic -Dorchester  Avenue  connector,  and  major  improve- 
ments to  Dorchester  Avenue  and  Old  Colony  Avenue,  leading  directly  into 
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Morrissey  Boulevard.  Since  they  interfere  with  smooth  traffic  flow,  the  traffic 
circles  at  Preble  Street  and  Columbia  Road  should  be  removed,  or  redesigned, 
so  that  north -south  traffic  no  longer  would  need  to  pass  through  them. 

Dorchester  Avenue,  south  of  its  junction  with  Old  Colony  Avenue,  should 
be  widened  and  improved  through  Andrew  Square,  to  the  point  where  it  crosses 
over  the  Southeast  Expressway.    A  pair  of  new  ramps  at  this  location  should 
link  directly  to  the  expressway,  thus  encouraging  locally  generated  traffic  to 
leave  the  expressway  and  use  the  Dorchester  Avenue  arterial.    Commercial 
traffic  to  and  from  the  new  roadway  paralleling  "A"  Street  would  be  expected 
to  use  this  means  of  access  to  the  Southeast  Expressway. 

The  GNRP  plan  proposes  closing  a  series  of  streets  intersecting  Old 
Colony  Avenue,  thereby  (a)  facilitating  traffic  flow  on  that  artery  and  (b)  forcing 
commercial  vehicles  to  use  the  new  route  parallel  to  "A"  Street.    A  high- 
capacity  channelized  intersection  should  be  constructed  where  Dorchester  and 
Old  Colony  Avenues  divide.    A  grade  separation  will  ultimately  be  necessary 
at  this  point  to  develop  the  full  capacity  of  the  Dorchester  Avenue  Arterial. 

Major  street  relocations  and  reconstruction,  including  new  grade  sepa- 
ration structures,  also  will  be  necessary  in  the  area  where  the  proposed  major 
north-south  route  intersects  Broadway  and  West  Fourth  Street  (Dover  Street), 
This  need  will  be  accentuated  if  the  proposed  stadium  and  new  market  instal- 
lations contemplated  in  the  South  Bay  area  are  developed. 

In  general,  the  triangular  area  bounded  by  Fort  Point  Channel,  First 
Street  and  the  New  Haven  Railroad's  freight  line,  will  require  considerable 
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additional  study,  primarily  because  major  land  use  and  circulation  proposals 
lying  outside  the  GNRP  which  will  have  a  significant  influence  on  this  area, have 
not  fully  crystallized  at  this  time. 

In  conjunction  with  the  upgrading  of  Dorchester  Avenue  to  major  arterial 
status,  the  plan  proposes  a  substantial  redesign  of  Andrew  Square.    Boston 
Street  would  be  routed  into  Dorchester  Avenue  and  Preble  Street  into  Dorchester 
Street,  in  order  to  reduce  the  number  of  approaches  to  the  intersection.    These 
planned  realignments  appear  desirable  because  they  will  facilitate  the  instal- 
lation of  traffic  signal  controls,  which  will  reduce  accidents  at  this  intersection. 

Circulation  within  the  GNRP  area  would  be  facilitated  by  the  designation 
of  additional  collector  streets.    East  Eighth  Street  and  a  portion  of  East  Fourth 
Street  which  carry  bus  lines  should  be  given  this  designation.     "G"  Street, 
which  serves  both  the  high  school  and  the  shopping  district  at  Broadway  and 
Dorchester  Street,  as  well  as  "D"  Street  and  West  Seventh  Street  should  also 
be  included  in  this  category.    "I"  Street  and  "O"  Street  also  might  be  considered 
as  collector  streets. 

A  bill  has  been  filed  in  the  State  Legislature  and  from  time-to-time 
proposals  have  been  made  calling  for  the  construction  of  a  tunnel  between  South 
Boston  in  the  vicinity  of  Fort  Point  Channel  to  East  Boston.    Extensive  traffic 
projections,  route  studies  and  revenue  studies  would  be  necessary  before  the 
feasibility  of  such  a  tunnel  could  be  established.    Early  completion  of  these 
studies  would  permit  acquisition  or  reservation  of  right-of-way  to  be  coordinated 
with  renewal  plans  for  the  GNRP  area, 
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Traffic  Projection  and  Assignment 

Through  traffic  east  of  the  Dorchester  Avenue -Old  Colony  Avenue  route 
is  expected  to  decrease  50  per  cent,  owing  to  improved  quality  of  service  on 
the  Southeast  Expressway  and  the  Dorchester-Old  Colony -Morrissey  Boulevard 
routes  which  will  divert  traffic  from  L  Street-Strandway  Route.    It  is  estimated 
that  through  traffic  on  these  facilities  will  increase  approximately  25  per  cent 
from  117,  000  to  150, 000  vehicles  per  day.    Traffic  on  the  other  major  streets 
leading  into  and  out  of  the  area  is  expected  to  increase  approximately  10  per 
cent  between  now  and  1980. 

Screenlines  were  established  to  facilitate  the  assignment  of  traffic  to 
present  and  planned  facilities.    Table  4  compares  present  and  projected  traffic 
volumes  with  desirable  route  capacities. 

The  Southeast  Expressway  is  expected  to  continue  operating  at  capacity, 
assuming  widening  to  eight  lanes.    Establishment  of  bus  lanes,-X)r  revival  of 
rail  service  on  the  Old  Colony  --  would  change  assignable  traffic  volumes  and 
also  affect  the  usage  of  the  Morrissey  Boulevard-Dorchester  Avenue  alternate 
routes.    Expressway  needs  in  this  area  should  be  restudied  at  a  later  date  in 
the  light  of  findings  of  the  Boston  Regional  Planning  Project  study  and  of  the 
Mass  Transportation  Commission  demonstration  projects.    In  the  present  study, 
primary  attention  was  directed  to  major  streets  within  the  GNRP  and  to  de- 
veloping new  truck  routes. 
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Table  4 


PROJECTED  TRAFFIC  VOLUMES 
Selected  Major  Streets,  South  Boston  GNRP 


Design 

Facility 

1962  AADT^^^ 

1980  AADT^  ^^ 

Capacity 

Screenline  North  of  Broadway 

Central  Artery 

100, 000 

90, 000 

90, 000 

Dorchester  Avenue 

10, 000 

50, 000 

50, 000 

"A"  Street 

6,000 

-- 

Local 

New  Truck  Route 

-- 

20, 000 

25,000 

"D"  Street 

8,000 

3,000 

5,000 

Dorchester  Street 

8,000 

6,000 

10,  000 

"G"  Street 

-- 

3,000 

5,000 

"L"  Street 

10,  000 

6,000 

10, 000 

Farragut  Road 

-- 

-- 

5,000 

Day  Boulevard 

-- 

-- 

Recreational 

TOTAL 


142, 000 


178,000 


200, 000 


Screenline  East  of  Old  Colony  Avenue  -  Dorchester  Avenue  Extended 


Northern  Avenue 

13,  000 

15,000 

15, 000 

Congress  Street 

5,000 

5,000 

8,000 

Summer  Street 

20, 000 

25,000 

25,000 

Broadway 

14,000 

10,  000 

15,  000 

West  Fourth  Street 

6,000 

16,000 

20, 000 

New  Truck  Route 

-- 

10,  000 

15,000 

Dorchester  Street 

8,000 

6,000 

10, 000 

Columbia  Road 

8,000 

5,000 

8,000 

Day  Boulevard 

15,000 

20,000 

20, 000 

TOTAL 


89,000 


112,000 


136,000 


Screenline  South  of  Southampton  Street,  Preble  Street  and  Columbia  Road 


Southeast  Expressway 

100, 000 

100, 000 

120,000* 

Boston  Street 

10, 000 

(Combined  with  Dor- 

-- 

chester) 

Dorchester  Avenue 

7,000 

6,000 

10, 000 

Morrissey  Boulevard 

17,000 

50, 000 

50,  000 

Day  Boulevard 

15, 000 

20, 000 

20,  000 

TOTAL 

149, 000 

176,000 

200, 000 

(Continued) 
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Table 4.   (Cont.) 


Facility 

Screeniine   West  of  "L"  Street 
Summer  Street 
East  First  Street 
East  Broadway 
East  Eighth 
Day  Boulevard 

TOTAL 


(1) 


1962  AADT 


15, 000 
8,000  (estj 
8,000 


12, 500 


43,  500 


1980  AADT 


10,000 
5,000 

10, 000 
3,000 

15, 000 

43, 000 


(I) 


Design 
C  apacity 


20, 000 
10, 000 
10, 000 
5,000 
20, 000 

65,  000 


*Assumes  widening  to  eight  moving  lanes. 
(1)  AADT  -  Annual  Average  Daily  Traffic 
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East-west  streets  in  South  Boston  closest  to  downtown  Boston,  where 
they  have  a  radial  character,  are  expected  to  operate  at  capacity.    Farthet 
south,  where  they  also  carry  circumferential  traffic,  they  would  be  less  fully 
utilized. 
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'  April  12,  1963 

Mr.  Tames  B,  Drought 

Assistant  Administrator  for  Deveicprnent 

Boston  Redsvelopmsnt  Authority? 

Citj^  Hail  Annex 

Boston  8,  Massachusetts 

Dear  Mr.  Drought: 

V/e  are  pleased  to  submit  tlis  accompanying  draft  report  describing 
the  proposed  arterial  highway  plan  I'or  the  Regional  Core  Area.    This  material 
represents  a  part  ox  a  larger  report  which  in  addition  reviews  the  existing 
system  and  the  objectives  of  the  plan. 

The  prcposais  advanced  by  the  BRA  planners  during- tlie  joint  v/ork 
on  the  Regional  Core  Circulation  Plan  have  been  thoroughly  reviewed  and 
evaluated. 

The  Regional  Core  Area  covered  by  this  report  includes  the  Dov/ntov/n , 
South  End  and  Back  Bay  GNRP  areas  in  their  entirety,  li  also  includes  a  sub- 
stantial part  of  the  Parker  Hill-Fenv/ay  Area.    Earlier  reports  have  covered 
the  Roxbury-Nor±  Dorchester,  East  Boston,  South  Boston,  and  Jamaica  Plain 
GNRP  areas. 

The  final  report  will  include  a  map  showing  the  arterial  highway  plan 
for  the  study  area  as  a  whole . 

There  is  a  slight  change  in  terminology  in  this  report  in  contrast  to 
earlier  reports.    We  are  revising  our  customary  street  classification  scheme 
to  conform  to  the  definitions  promulgated  by  the  AASKO  and  the  Natical  Com- 
mittee on  Urban  Transportation.    The  terms  used  in  this  report  are  defined  in 
Appendix  A.    Subsequent  reports  and  final  editions  of  draft  reports  will  use 
the  new  terminology. 

V/e  trust  that  this  material  v/ill  prove  helpfu.  to  you  in  the  development 
of  detailed  project  plans  in  this  area. 

Very  truly  yours, 


WILBUR  SMITH  AND  ASSOCIATES 


./ 


PEC/m.d 


ELEMENTS  OF  THE  MAJOR  STREET  PLAN 
Boston  Re'^ioiial  Core  Area^-^ 


A  tentative  plan  of  njajor  strestc  and  hi^-hv/ays  has  h3z:i  devslopcd  for 
the  Regional  Core  A.rea,    It  is  based  generally  or.  t.-.e  cor.'oi:-.id  efforts  of  the 
GNRP  planners  and  the  special  inter-area  planning  team.  'Their  propoeals 
were  carefully  evaluated  as  to  their  adequacy  in  serving  anticipated  traffic 
needs  and,  as  a  result,  many  changes  and  additions  have  been  made. 

The  plan  includes  expressways,  C^oth  "freer. ays"  and  "e::pressway3 - 
•at -grade"), major  arterials,  and  the  more  important  collector  streets.    A  more 
detailed  discussion  cf  the  street  ciassific,:ition  system  used,  may  l;e  found  in 
Appendix  A.    The  recommende*-  plan  is  shov/n  in  Figure  1.   Tahle  1  lists  the 
most  important  routes  of  the  proposed  plan,  giving  information  c.  Cesi;^  wic.hs, 
projected  traffic  volumes,  degree  of  access  control  and  other  data. 


(i)    This  represents  only  a  portion  of  the  report  on  Major  Streets  and 
Transportation  for  the  Regional  Core  area.    In  the  complete  report, 
prior  sections  will  deal  with  the  present  street  and  highv/ay  system, 
-traffic  volumes,  public  transportation,  andparhing.    Planning  objectives, 
present  and  future  traffic  generation,  and  the  resultant  effects  on  street, 
public  transit  and  off-street  parking  needs,  v/ili  also  be  covered. 
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FREE vV AYS  OR  EXPRESSWAYS 

A  series  of  expressways  will  constitute  the  basic  skeleton  of  the  highway 
system  of  Boston's  Regional  Core  Arja.    The  e:;ij;i.:g  expressways  (the  :Corth- 
east  Expressway,  Central  Artery,  Southeast  Expressway,  and  Sumner-Callahan 
Tunnels -East  Boston  Expressway)  will  be  supplenr.ented  by  aeditional  radial 
expressways  from  the  north,  northwest,  west,  and  south,  all  of  which  will  be 
linked  by  the  inner  circumferen.__l  or  Inner  Bel:  Expressway.    llAe  ..lwc;sachus£-. 
Turnpike  Extension,  now  under  construction,  which  forms  tsia  Western  Express- 
way, will  pass  through  the  R.egional  Core  Area. 
Inner  Belt  Expressway 

The  Inner  Beit  Expressway  will  completely  encircie  the  Regional  Core 
Area  of  Boston  and,  in  addition,  will  enclose  part  of  Cambridge  and  Somerville, 
It  is  designed  to  connect  expressways  v/hich  radiate  from  Down.own  Beston  with 
each  other,  and  to  bypass  the  heavy  through  traffic  volumes  which  would  other- 
wise be  -forced  onto  downtov/n  streets  or  other  Regional  Core  Area  streets . 

This  route     v/ili  facilitate  accom.plishment  of  urban  renewal  plan's  hy 
attracting  through  trips,  some  of  which  now  use  local  residential  streets,  and 
by  providing  a  relief  route  for  presently  overtaxed  sections  of  Massachusetts 
Avenue  and  the  Central  Artery.    The  route  will  be  of  particular  benefit  to  truck 


operators,  who  are  now  forced  onto  Massachzzexis  Avenue  for  lack  of  a 
satisfactory  crosstov/n  route  for  coiriiTiercial  vehicles. 

Location  -  The  location  for  the  proposed  Inner  Bw—  Expressv/a3;%  recom- 
mended by  the  consulting  engineers  of  the  Massachusetts  Department  of  Public 
Works,  ^  ■'  begins  at  the  existing  delta -interchange  of  'cae  Central  Artery  and 
Southeast  Expressway.    From  there  it  runs  through  northern  Rcxh-^ry  to  an 
interchange  v/ith  the  Southwest  Exoressv/ay  in  the  vicinity  of  Ruggles  Street 
and  Westminster  Street,  and  generally  follows  the  alignment  of  P.uggles  Street 
passing  under  the  four -track  mainline  of  the  New  Haven  Railroad.    North^vest 
of  the  railroad,  the  Inner  _.elt  continues  to  follow  Ruggles  Street  as  far  as 
Huntington  Avenue.    A  pair  of  one-way  tunnels  are  proposed  to  pass  north  and 
south  of  the  Museum  School  of  Art  northwest  of  Huntington  Avenue .    The  road 
would  then  take  part  of  the  Back  Bay  Fens  Park,  go  under  the  Brookl.ne  Avenue - 
Boylston  Street  intersection,  and  then  up  (on  a  4.5  per  cent  grade'-,  over  z\ie 
Riverside  Line  of  the  MTA,  onto  a  two -level  elevated  structure.    It  would 
pass  through  a  portion  of  Brookline  and  Brighton  on  structure  and  continue 
across  the  Charles  River  to  Cambridge. 

Scheduling  -  Present  plans  of  the  Department  of  Public  Works  call  for 
relatively  late  completion  of  the  Inner  Belt  Sxpressv/ay,  which  is  a  part  of  the 
Interstate  Highway  Systeni .    Because  of  the  evident  need  for  an  additional  m^ajor 


(i)  Hayden,  Harding  and  Buchanan,   Inner  Belt  and  Expressway  System,  Massach 
setts  Department  of  Public  Works,  Boston,  k.assachusetts,    1952. 


CTOssZowix  ascsrial  highv/^y,  it  Is  sir.:  jly  reccmraendsd  fes:"  the.  City  of  Boston 
investigate  the  possibility/  of  an.  earlier  schecullng  of  this  faci2.'.':y.    It  sho'jid  be 
■possible  to  coordinace  this  prc^szz  \7i';h  plans  for  urban  rer.av/al  la  the  South  End, 
Roxbury-North  Dorchester,  and  Parlcer  Hill-Fenv/ay. 

If  at  all  possible,  constructicii  of  the  pcr::Hsl  service  roads  for  the 
Inner  Belt  should  be  comirienced  by  the  City  of  Bc£:on  without  delay,  ir.  order  to 
provide  for  crossto-.vr;  traffic  presently  uSing  the  Inner  Belt  corridor.    Eve.i  if 
trucks  were  to  h^  excluded  from  these  roadv/ays,  they  would  provide  substaa  - 
tial  relief  for  p„sse:::^er  oar  traffic  aow  usin^  Massachusetts  Avenue  and  other 
overtaxed  crosstov/n  routes.    It  is  particularly  desirable  that  the  Inner  2elt 
Expressway  be  completed  before  ar;y  more  major  radialL:,  other  than  those 
presently  under  construction,  are  brought  into  the  Regional  Core  Area. 

Proposed  Chan.^-es  -  The  „oute  selected  has  been  thoroughly  studied  by 
the  Department  of  Public  Works'  ccnsultin;j  engineers,  and  ^he  proposed  ramp 
system  is  well -integrated  into  the  present  major  s:::^:^-  systeiri.    However, 
urban  renewal  plans  developed  by  i;he  Soeton  Redevelopment  Authority  v.'ill 
probably  require  some  changes  inths  location  and  design  of  certain  ramps. 
I  "3  to  relocate  the  large  interchange  of  the 

The  Inner  Area  Planning  Staff  of  ihe  ERA  has  made  the  following  proposals 
with  respect  to  the  Inner  Belt: 


{i)  Relocate  the  Inzexchzn^e  of  the  Ir.aer  Sek  and  the  SouChwes': 
Expressway  wes'avajc:  from  the  vicinity  of  Madisor.  ?ar:c  :o 
the  vicinity  of  ColuiT.bus  Avenue  and  Ruggies  Street . 

(2)  Relocate  Columbus  Avenue  eastward  around  the  interchar.;;;2 
so  the.;;  it  passes  oast  cf  the  Wnittier  Street  Housing  Project. 

(3)  Continue  Parlcer  Street  directly  across  the  Inner  Belt. 

(4)  Construct  both  tunnei  roadv/ays  sections  south  of  the  Museum 
School  of  Art,  betv/een  uie  school  and  Fr-ugjles  Street. 

(5)  Keep  the  Inner  Belt  rcadv/ay  apprc-zinnitely  20  feet  belov/ 
ground  level  through  the  Fens  from  the  tunnel  portal  to  the 
Ercohlihe  Avenue  overcrossin^;^  instead  of  a  less  sharply 
depressed  alignment  between  these  points, 

(6)  Construct  the  southb^^^no  lanes  oi  the  Inner  Belt  en  the  ri^ht- 
of-way  presently  occupied  by  The  Fenway, 

(7)  Conibine  the  northbound  and  southbound  service  roads  into 
a  single  two-way  road  between  Parker  Street- and  Brooldine 
Avenue.    This  service  road  v/ouic  be  located  at  present 
street  levels  on  a  structure  above  the  southbound  expressway 
ianes . 

(o)    Change  ,iae  ramp  system  feeding  the  e::pressv/ay  in  the 
Fens  area,  as  indicated  in  Figure  2.    One  pair  of  rannps 
to  and  frovn  the  north  would  be  on^it';ed. 


(9)    Zacoura^e  limited  air  ri^his  dsvsiocirseni  for  inE:l:utio::ial 

e:cpansion   above  the  _u.-i2r  Bzlz  roadways  . 
Design  Considerations  -  In  evaluating  the  workability  of  those  propooec 
changes  in  design,  major  en^phaci:;  \7as  givs:^  ^o  traffic -cv;ra';icriS  zz.z  lono  u; 
considerations.    More  deiailod  co.:Gtruction  feasibility  and  cost  sZ-jiCies  v/ill 
be  required  in  many  instances  bsfors  a  final  decision  can  be  made. 
The  principal  rec  ^-iren:ent3  cons:der:;d  are  as  follows: 
(i)    Adecuate  standards  of  geometric  design  must  be  adhered  to 
throughout,  both  on  the  e::pressw..yj  and  on  surface  roadways , 
Thus,  for  e:;ample,  the  nev/  location  of  Columbus  Avenue 
must  provide  six  adequate  moving  lanes,  a  parhing  lane  or 
shoulder,  and  left  turn  lanes  at  intersections.   The  minimum 
radius  should  be  SCO  feet. 

(2)  Sufficient  space  must  be  provided  tor  the  four  mainline  tracks 
of  the  New  Haven  Railroad  in  this  area,  as  all  four  tracks  may 

- ;  jly  be  reouirec  for  local  and  enpress  .  railroad  and 
rapid  transit  service. 

(3)  Provision  must  be  made  for  the  continu..:y  of  service  roads 
as  along  the  Inner  if  e.t  ^npressway  or  for  tneir  connection 

to  multi-lane  major  streets  of  adequate  crp^^^^tv  and  geometric 
design . 

(4)  Provision  must  be  made  to  maintain  traffic  flow  on  all  c^^^cZed 
arterial  streets  ourmf;  the  c-onctruc;ion  oer-cd. 


(5)  Continuity  must  be  preserved  on  all  major  streets  across  the 
Inner  Belt  (oot'ci  Artsrials  andColiectors). 

(6)  Projected  volumes,  as  indicated  in  the  D.P.V/.  ccrisulting 
engineers'  report  and  as  estimated  by  V/iibur  Smith  an-:. 
Associates  staff  on  the  basis  of  previous  studies,  must  he 
adequately  provided  for. 

(7)  Taking  of  (or  substantial  damage  to)  public  housing  projects, 
civic  institutions,  or  historic  structures  must  be  avoided. 

(C)    The  design  of  interchanges  and  ra.v.ps  must  be  coordinated 

with  the  development  of  adjacent  land. 
(9)     Underground  utilities,  particularly  the  Stony  Broolc  conduit, 

must  be  considered  in  the  revised  plan . 
Advantages  of  SRA  Staff  Prop.- sals  -  The  revisions  p^-oposed  by  the  BRA 
Regional  Core  Area  planners  are  intended  to  facilitate  land  development 
objectives  in  the  South  End,  Rocbury -North  Dorchester,  and  Parker  Kill- 
Fenv/ay  Gi\lv?  areas. 

Particular  advantages  are  as  fcllov/s: 

(1)  The  shift  in  the  location  of  the  interchange  v/ouid  provide  a  better 
pedestrian  and  local  traffic  link  from  the  Dudley  Station  area 

of  P^oxbury  to  nearby  residential  areas  in  the  South  End  and 
to  the  Whittier  Street  Housing  Project  in  Roxbury, 

(2)  The  relocation  of  the  interchange  also  would  place  it  on  the 
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boundary  of  the  GNRP,  a  desirable  location  from  a  rieighborhocd 
planning  point  of  view . 

(3)  The  land  in  the  Madioon  .-arlc  area  v/oul::  bscon'^e  available  for 
industrial  or  other  highly  productiV'^  ..i:s,    instead  cf  being 
occupied  by  the  ir.tsrchc.'.ji . 

(4)  Continuing  Parker  Street  across  the  Inner  Belt  v/ould  allov/  it 
to  be  developed  as  a  major  street  connecting  'chs  Fens -North- 
eastern Area  ";;:th  the  ranp.ps  of  the  Southv/est  Expres-v/ay 
south  of  Jackson  Square. 

(5)  Continuity  in  Parker  Street  also  is  highly  desirable  for  local 
circulation  within  the  Parker  Hlli-Fenway  GNR?  area. 

(6)  The  proposed  changes  in  the  Fens  area  v/ould  red_ce  the  adverse 
effects  on  adjacent  institutional  and  residential  development  from 
expressway  traffic  ana  would  allow  the  continuity  of  the  Fens 
Park  to  be  maintained. 

(7)  The  proposed  grade  revisions  v.-ou--:':  also  perniit  a  better  pedes- 
trian and  visual  connection  bt:tween  the  incrituticns  and  the 
apartments  on  the  opposite  side  of  the  2-.iuddy  River. 

(S)    With  the  service  roads  cornbipied  and  located  on  tae  v/est  side 
of  the  Inner  Belt,  ':hs  residential  property  along  Park  Drive 
will  be  shielded    from  the  adverse  effects  of  ^"^fnc  on  the 
e::pressway  and  service  road . 


Drsadvantages  ci  ;he  ERA  5:aii'  Proposals  -  In  general,  the  proposals 
of  the  ZRA  Regional  Core  Arcc:.  pla;:ni:::j  st^tz  would  subscantially  increase  fee 
cost  of  construction  of  the  Inner  Belt,    'fhe  following  dlsadyantagea  are  apparent 
in  the  changes  in  the  Inner  Beit  Express'.? :./  proposed  by  the  'BRA.  Staff: 

(1)  As  two  levels  of  ramps  would  have  to  be  provided  below  the 
New  Haven  Railroad  tracks^  the  amount  of  excavation  for  the 
Southwest  Sxpressv/ay  --  L.ner  Eelt  Lvtercha::;g-  would  be 
considerably  increased. 

(2)  The  relocation  of  Columbus  Avenne,  together  with  its  underground 
utilities  will  add  substantially  to  construction  costs . 

(3)  Because  the  express\7ay  would  be  below  grade  all  the  way  frcn"; 
Madison  Park  to  Broohline  Avenue,  Zaa  rerouting  of  the  Stony 
Brock  drainage  conduit  would  be  more  difficult. 

(4)  Several  relatively  substantial,  non-residential  buildings  would 
have  to  be  talcen  in  the  vicinity  of  Columbus  Avenue  and  Rugglis 
Street . 

(5)  A  heavily  traveled  at -grade  arterial  (Colun::.bu3  Avenue)  would 
be  interposed  between  the  Whittier  Street  Housing  Project  and 
the  rest  of  the  Roxbury  GMR?  area . 

(5)    A  portion  of  the  land  cf  the  Mission  Kill  Extension  Housing 

Project  would  be  taken . 
(7)     Retaining  walls  wou.d  be  necessary  at  several  points  to  avoid 

taking  Housing  Project  buildings  and  to  provide  mininunn 
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clearances  between  Sxpz'esswa-'  roadways  and  service  roads , 

(8)  The  service  road  structure  above  the  southbound  e;:preco\7av 
lanes  in  the  Fens  jlrea  would  add  considerably  -^-  the  cost  o: 
the  structure. 

(9)  Ventilation  of  the  scuthbcund  e::preci-.7ay  roadv.'ay  \.'Ould  be 
inferior  to  that  in  open  cut;  iHuminaticn  would  be  necessary. 

(10)    The  reduction  in  remps  to  and  from  the  north  en  the  Inner 
Belt  v/ili  result  in  overloading  both  the  reniaininj  ramps 
and  the  service  road  north  of  Ercolcline  ..venu- , 

(li)   The  "rotary"  intersection  at  the  Eroohline  Avenue  service 
road  intersection  wcu-d  be  unv/or jcable . 

(12)  Excessive  ^.-rades  v;culd  be  introduced  on  the  Iraer  Belt 
north  of  Brookline  Avenue . 

(13)  Trucks  carr^'ing  i nil ainnn able  or  toxic  chemicals,  which 
would  be  prohibited  fronn.  using  the  tunnel,  v/ouid  have  to 
utilize  the  service  road  at  grade  all  the  way  from  Brooldine 
Avenue  past  the  institutions  to  the  Southwest  Sxpressv/ay 
Interchange. 

(14)  Overall;  it  is  estiinated  that  the  proposed  changes  in  the 
Fens  area  v/ill  increase  I'he  cost  of  construction  of  the 
Inner  Belt  approximately  S5,000;0C0,    The  i.^rrp'^'^nd  change 
in  location  of  the  interchange  v/iii  increase  its  cost  by 
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approximately  SI,  000,  000    to     $3,000,000       ,  dependinj 
on  the  cesigii  of  tae  Sou:hivest  E::tension  (see  below). 
(15)    The  area  proposed  for  light  iadastrial  development  h&s 
little  or  no  pctentlai  for  rail  access.    The  area  south 
of  the  Whittier  Street  Housing  Project  has  some  possi- 
bility of  rail  access  and  appears  more  desirable  for 
industrial  purposes  for  that  reason. 

R  e  c  cm  me  nd  at  io  ns  -     It  appears  that  the  lor;2--ra;-..;re  cultural  ar.d 
land  use  advantages  wlii  justify  the  proposed  changSo  in  the  design  of  the  inne;. 
Belt  in  the  Fens  area.    If  an  acceptaiils  means  can  be  found  of  financing  them, 
they  shoula  be  incorporated  into  the  design  of  the  Inner  Belt  with  the  following 
modifications, as  shown  in  Figure. 2. 

(i)      The  interchange  between  the  proposed  Boylston-Riverway 
Arterial  (v;hich  is  treated  more  fully  elsewhere)  ano  the  , 
service  roads  at  Broolciine  Avenue  must  be  redesigned  to 
permit  reasonable  grades  on  the  Inner  Belt  and  to  operate 
more  satisfactorily. 
(2)      Tv/o'  successive  on  ramps  and  off  ramps  connecting  the 
service  roads  v:i:n  the  Expressway  to  £..d  from  .he  north 
m.ust  be  provided,  as  originally  reconime^'^.'^'-;  bv  the  D.l^.W. 
consultants. 


(3)  The  southern  pf.ir  of  ramps  shculd  be  as  close  cs  ■pcssL'cle 
to  the  runnel  porccl.  In  order  to  ^^.iinimise  truck  rrafiic  on 
tne  service  roaa  ^,ast  tae  :nstitut:or.s  on.Ei-e  r-euway,*^-'' 

(4)  The  trans itio:::  froin  tv/o-v/ay  to  one-way  operation  en  t'ne 
service  road  should  be  located  abo%'e  the  tunnel  section 
near  the  Museum  of  Fine  .Lrts.    This  w.il  allow  a  grad- 
ual transition  curve  and  provide  xnaxiiaum  xieKibiiity  in 
channelisinf^  the  intersection  of  Huntin;^:on  Avenue  with  the- , 
service  roads. 

(5)  The  two-way  portion  of  the  service  road  should  provide  tv/o 
adequate  moving  lanes  in  each  direction,  plus  a  breahuown 
lane  or  shoulder,    r^t  the  intersection  of  Avenue  Louis 
Pasteur  and  the  service  roads,  a  left  turn  storage  lane 
will  be  required. 

The  change  in  location  of  the  interchange  appears  less  clearly 
warranted  on  the  bat;i3  of  land  use  benefits,  tha..  those  in  the  Fens  area. 
If  residential  rather  than  industrial  re-use  were  planned  for  the   area 
occupied  by  the  interchange  as  recomn:ended  by  the  Department  of  Public 
V/orks'  consultants,  then  the  proposed  would  be  clearly  justified. 


(2)  This  adjustment  can  and  should  be  made  even  if  the  one-v/ay  service 
road  system  must  be  retained. 


IvIassEchusetts  Turnpike  S::tensior. 

Tha  Masscicuusstts  Turnp:I:e  i3  uni^r  coiis^rucuion  frcn:  V:j  zrezzi'.t 
terminus  in  Weston  to  a  connection  with  the  Central  Artery  in  the  vicinity 
of  South  Station.    This  hic;hvvay  •■ill  be  a  tol-  rocc,  .with  no  i^ree  travel  possi- 
ble on  any  part  of  the  turnpike.    Although  the  turnpike  will  substitute  to  some 
extent  for  the  Inner  Eelt  hetsveen  Brighton  and  the  Central  Artery,  its  ntain 
function  will  be  in  serving  trips  bstA'ee:i  cov;tito'.7n  and  Nev/ton  and  points 
v/est. 

Location  -    The  turnpike  e:Ltensicn  \7ill  folic"./  the  right-of-way  of  the 
Boston  and  Albany  (New  York  Central)  Railroad  for  ahvicst  its  entire  leng.h. 
The  railroad  is  being  reduced  froni  four  tracks  to  two-,  and  adjacent  property 
is  being  taken  to  t-rovide  the  balcnc::  of  the  right-of-way.    In  the  siiiay  area> 
the  railroad  is  being  relocated  south  of  the  turnplki.    Property  has  been  taken 
on  the  south  side  of  the  right-of-way  for  this  purp,:.se  in  .the  Back  Bay  and 
Parker  Hill-Fenway  GNR?  areas.    In  the  Dov/ntown  GNR?  area  (i.e.  ea.:;:  of 
Back  Bay  Station)  property  has  been  taken  en  the  north  iide  of  the  right-of-way. 

Interchan.'q.-es  -     Tolls  will  be  collected  at  two  barriers,  one  at  Route  1B3 
and  one  in  Brighton.    Between  the  Brighton  interchange,  just  outside  of  the 
Regional  Core  Area,  and  Downtown  Boston  there  will  be  no  on-ranrips  east- 
bound,  nor  any  off-ramps  westbound.    In  t'.n.e  Regional  Core  ^.rea  there  will 
be  one  interchange  at  Copley  Square  and  one  at  the  Centrt...  A-tery,  together 
v/ith  .two  additional  westbound  on-ra:r.o3. 


The  interchange  with  the  CentraJ.  Arrery  is  ii'-.niediately  scuuh 
of  the  tunnel  entrance  at  Kn^siand  Street.    The  available  capacity  of  the 
Central  Artery  is  presently  fu^ly  utilised  at  this  point.  , 

The  number  and  location  cf  eastbound  o^f-ran^ps  i..  lin^ited  by  the 
presence  of  the  railroad  trades  imnriediately  sout.:  cf  the  Turnpike  all  the  v/ay 
from  Brighton  to  the  Central  Artery,    There  is  an  intermediate  otf-ramp  only 
in  the  Copley  Square  area,  where  a  reverse  curve  is  introduced  into  the  rail- 
road.   It  is  estimated  that  approximately  one  third  of  the  total  eastbound  volumt 
on  the  Turnpike  entering  the  study  area  v/ill  use  this  interchange,  about  IS,  GOO 
daily  vehicle  trips  destined  .o  points  in  the  Prudential  Center,  Park  Square, 
Back  Bay,  and  South  Cove  areas  in  1965.    Ct^  the  other  nan_;  the  v/estbound 
traffic  entering  from  the  same  area  could  be  distributed  over  four  cn-ramps, 
at  Arlington  Street,  Trinity  Place,  Exeter  Street,  and  ISiewbury  Street, 

As  projected  Turnpike  usage  approaches  design  capacity,  ser.ous 
congestion  w.iil  result  on  Dar.ttnouth  Street  in  Copley  Square,  on  other  sur- 
face streets  in  that  area,  and  in  particular  on  Huntington  Avenue. 

Service  Road  Improvements  -    To  distribute  turnpike  traffic  oyer  ^ 
num/oer  of  primary  and  secondary  arterials  bee-.veen  Copley  Square  and  the 
Central  Artery,  it  is  proposed  to  develop  a  parallel  service  road  sx'stem  con- 
necting the  off-ramp  ac  Dartn:outh  Street  v/ith  the  Broacv/ay  Bridge  over  Fort 
Point  Channel.    Buckingham  Street,  and  Herald  Street  (both  v/idened,  '.vhere 
necessary),  v.'ould  he  incorporated  into  the  eastbound  distributor  roaa,  whicn 


would  be  located  immediately  scuch  of  the  New  Kaven  Rallrc:-d  cut. 

On  the  north  side  of  Lhe  Turnpike  Extension;  the  Turnpike  Authority 
is  building  a  service  road  be':?,vesn  Hudson  Street  and  Arlington  Street.    ..n 
on-ramp  will  be  located  just  west  o-  Arlington  Street, and  i...j  nc-rth  service 
road  will  act  as  a  collector  for  this  ra:r:_p.    It  i^  ;:roposed  to  co'.:tinue  thi3 
facility  westerly  to  Clarendon  Street,  ana  possibly  to  Huntington  Avenue »  In 
this  way,  traffic  destined  for  the  Turnpike  from  intersecting-  stree:3  can  first 
reach  the  collector  at  any  point,  and  then  enter  via  the  ne::t  available  ran:ip. 

The  service  roads   shouic  be  designed  with  a  pavement  width  of  <:3 
to  50  feet,  to  provide  three  ef-_c:ive  moving  lanes  for  through  traffic  and 
a  lane  for  stopped  vehicles  and  for  right  turns.    The  ^^sign  capacity  of  this 
cross-section  is  appronin^ately  20,  OGO  vehicles  per  day  where  there  is  heavy 
cross  traffic.    Channel i:;ed  turning  lanes  will  be  necessary  at  several  inter- 
sectinns  in  addition  to  the  thrcug'h  lanes  to  handle  projected  volunies.    This 
capacity  will  be  necessary  to  accomrnccai-e  traffic  to  and  from  the  Southv;est 
Connector  when  that  facility  is  built. 

In  evaluating  the  advantages  and  disadvantages  of  the  service  road 
proposal  consideration  was  also  given  to  the  desirability  of  avoiding  multi- 
phase traffic  signals. 

Advantaf^es  -     In  addition  to  serving  the  Turnpike  Entension  as  a 
collector-distributor  the  continuous  service  roads  v.'oul<-i  also  provide  a  number 
of  other  benefits,  includine  the  follov;..  ";,': 


(.1)      Create  addicionai  surface  street  capacity  between 

Prudential  Center  and  the  Central  Artery  ana  the  South 
Station  area,  thus  supplementing  Boyiston  and  Stuart 
Streets. 

(2)  Provide  coliector-distrihutor  roads  for  the  Southwest 
Expressway  Extension  which  would  ternr^inate  in  the 
Copley  Square  area, 

(3)  Serve  .     important  cross-tov;n  traffic  movements  in 
connection  with  Charles,  Arlin^^ton,  Berkeley,  and 
Clarendon  Streets;  this  traffic  is  presently  partly  carried 
on  Broadway,  v-zhich  v/ill  be  severed  by  Che  Turnpike  and  is 
to  be  eliminated  v/est  of  Albany  Street. 

(4)  Create  a  relief  route  for  the  Turnpike  v/hich  v/culd  be 
valuable  in  case  of  flooding,  serious  breakdowns  or  other 
emergencies. 

(5)  The  South  End  Urban  Rene\\'al  Project,  now  in  an  advanced 
stage  of  planning,  offers  an  erxelient  opportunity  to  secure 
rights-of-way  for  pa;:t  of  the  eastbound  roadway. 

(6)  Tne  development  of  service  roads  will  permit  removal  of  the 
section  of  Huntington  Avenue  w.^ich  cuts  through  Copley  Square. 
This  is  a  desirable  chanc'e  from  a  land  develooment  viev/ooint. 


Pis gd vantages  -     The  principal  problem  resukin^-  from  t?.e  con- 
scruction  of  service  roads  alor-j"  the  Turnpike  would  be  the  creation  zl  muki- 
legged  . intersections  v/here  the  service  road  ali^ruTiant  iricersects  the  er.-stir.v- 
street  grid. 

In  order  to  avoid  such  complicated  rater  sections,  the  follov/ing  changes 
in  present  streets  would  be  recuired. 

(1)  Chandler  Street  sh._uld  be  closed  between  Berkeley  and 
Arlington  Streets . 

(2)  Columbus  Avenue  v/iil  have  to  be  cld^ed-or  made  one-way 
between  Arlington  and  Dartmiouth  Streets. 

(3)  The  Clarendon  Street  bridge  will  have  to  be  extensively 
modified  and 'channelized,  whichever  alternative  is  followed. 

(^)      Signals  at  the  intersection  of  Arlington  Street,  Tremont 

Street  and  the  northern  (v/estbound)  £er\'lce  roa..  will  require 
more  than  two  phases, 
(5)      When  the  Southwest  Connector  is  built  some  expensive 

construction  will  be  required  to  br.ng  traffic  into  the  service 
■   roads  with  a  minimum  of  conflict  and  delay. 
Recom.m:endations  -    ■  In  general,  the  advantages  of  service  roads 
along  the  Turnpike  cunveigh  the  disadvantages.    The  follov;ing  specific 
recommendations  are  m.ade: 
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(1)  The  service  road  sysicm  should  be  conscrucied  cs  propos 
along  the  Mas3£C^:uS£t:3  Tumpiice. 

(2)  The  eastbound  service  read  is  o^  ^-'^ater  potcn:ial  value  t 
the  westbound  service  road,  because  of  the  limited  nurrb; 
eastbound  ofi'-r£r::ps. 

(3)  The  necessary  cha-^es  in  tbi  a^ree:  system  should  be  mc 
by  the  time  the  Southwest  Ercpressv/ay  Ccnnc .  ,:>r  is  ^u:.i: 
to  improve  the  operating"  characteristics  of  tiie  service 
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Central  Artery  (John  F.  Fitzgerald  Sxpressv/ay  ) 

The  Central  Artery  ig  the  olcest  facility   of  the  frecv/ay  t^/pe  in  the 
Regional  Core  Area.   The  first  section  from  Charlestown  to  High  Street  v/as 
completed   in  1954  and  the  ren-.aining  section  in  1959, 

Location  -  The  Central  Artery  runs  on  viaduct  from  a  connecti-.:-.  with 
the  .Mystic  River  Bridge  in  Charlestov/n  through  the  Ix^orth  End  and  the  Market 
District  in  Downtown  Boston.    Near  the  intersection  of  Nortncrn  Avenue  and 
Atlantic  Avenue,  it  enters  a  tunnel  section  v/hich  goes  betv/een  Chinatown  and 
the   Leather  district .    It  em.erges  from  the  tunnel  just  south  of  Kneeland  St:,  eet 
and  parallels  Albany  Street  from  the  tunnel  to  its  interchange  witn  the  Southeast 
Expressway. 

Existing  Design  -  Six  expressv/ay  lanes  are  provided,   both  on  the 
Structure  and  in  the  tunnel.    South  of  Kneeland  Street  a  shoulder  or  breakdown 
lane  is  provided  as  well.    In  addition  to  the   expressway  lanes,  a  service  road 
(hereafter  caliea  lae  'Surface  Arter^?)  is  provided  -  with  a  few  discontinuities  - 
the  entire  length  of  the  artery.     There  is  a  si::-lane  tv/o-way  divided  street 
under  the  elevated  section  of  the  expressway  from  the  entrance  of  the  Sumner - 
Callahan  Tunnel  to  High  Street,  where  the  expressway  begins  its  transition 
"from  elevated  structure  to  tunnel  section.     From  High  Street  to  Sumner  Street 
the  service  roaa  function  is  periormed  by  Purchase  Street  and  Atlantic  Avenue, 
operating  as  a  one  way  couplet .    From  Sumner  Stre^^^t  lu  l-Iii^ eland  Street  there 
is  a  six-lane  two-way  divided  street  on  too  of  the  tunnel  section  of  the  express- 


way.    South  of  Kneelaad  Street  a  pair  of  one  way  service  roads  is  provided. 
Opsrating  Problems  -  The  existing  expreic/ay  opercices  at  possible 
capacity  during  peak  periods,  with  stop-anu-go  traffic  and  average  speeds    ' 
from  7.5  to  20  miles  per  aour.    The  following  :e„cures  of  the  facility  tend  to 
aggravate  congestion  on  the  Artery. 

1.  Frequent  on  and  off  ramps  cause  v/eaving  movements  on  the  ex- 
pressway, and 'encourage  its  use  'oy  short  trips. 

2 .  Shoulders  are  net  provided  nortn  of  Kneelanc  Street .    There  is 
thus  no  room  to  park  disabled  vehicles . 

3 .  Heavy  trucks  are  slov/ed  dov/n  ^^y  the  grades  v/hen  ctming  cut,  of 
the  tunnel  section,  reducing  the  speed  which  can  be  mainta.ned  by  ail  traffic 

4 .  Acceleration  lanes  on  the  elevated  section  are  inadequate .  Enter 
Ing  traffic  ca.nnot  merge  smoothly  into  expressway  fiow. 

Proposed  Cnanges  -  A  number  of  changes  are  p^ reposed  to  imiprove  the 
operating  characteristics  of  the  Central  Artery.  It  is  recognized,  hov/ever, 
that  the  entire  available  capacity  of  this  facility  v/ill  be  required  in  any  event . 

The  following  specific  suggeo Lions  are  m^ade: 

1 .  The  Fort  Kill  Square  ramp  should  be  rebuilt  so  that  it  leads   to 
South  Boston  and  the  proposed  Dorchester  -Atlcu-X  Connector  (see  below). 

2.  The  soutlibound  on-ramo  from  Purchase  Street  should  be  rebuilt 
into  a  southbound  off-ram^p  onto  Purchase  Street.     Th:'''^  ^r,i"ip  v/ill  then  be  a 
convenient  exit  point  for  trucks  carr^-ing  inflammable  or  dangerous  chemiicals 
v/nich  are  prohibited  from  using  the  tunn--. 


3.  The  nortiibound  on -ramp  i'ror.i  Sou'di  Screet  should  be  closed,  at 
least  durin'j  peak  craffic  periods  . 

4.  The  northbound  oa'-ramp  at  Norchera  Avenue  shculd  be  redesigned 
to  feed  only  into  A'clantic  Avenue  (instead  of  curving  back  under  the  expr-^ssv/ay 
to  connect   with  the  K:^;h  Street  intersecLion). 

5.  Extensive  intersection  in:provements  should  be  rr.ade  a">;  the  inter- 
sections of  the  Surface  Artery  with  High  Street,  Cc.jress  Street,  Sumrae.r 
Street  (Devv'ey  Square),  Essex  Streec,  and  Kneeiand  Street  in  order  to  reduce 
conflicts    and  expedite  craffic  movements  on  the  Surface  Artery, 

6.  Traffic  controls  on  the  Surface  Artery,  should  be  improved  to  in- 
crease capacity  and  possible  average  speed. 

7.  The  improvement.,  ua  the  Surface  Artery  proposed  in  the  Dov/ntcv/n 
North  GNRP  Circulation  plan  should  be  carried  out.    These  include  an  overpass 
over  the  tunnel  plaza  and  a    one-wa-y  couplet  utilizing  the  underartery  road 
southbound  and  Washington  Street  Norrh  northbound. 

Advantages  -  The  proposed  im.provements  in  the  Surface  Artery  will 
allow  it  to  function  as  originally  intended    in  the  Whitten  Plan'^3)  ^^i^  i^,  ^h,^ 
Master  Highway  Plan  of  :948.(^)  p.u-iicular  advantages  are  as  follov/s: 


■(3)  City  Planning  Board,  Ruoort  on  a  Thoroughfare  Plan  for  Goscon,  Boston 
Massachusetts,   1930. 

(4)   Massachusetts  Department  of  Public  Works,  Master  Highway  Plan  for  th; 
Boston  Metropolitan  Area,  Boston,  Massachusetts,   iv--o 


1.  It  will  i.ci  as  a  collector -distriiu'cor  for  the  expressway,  permiuL-ing 
a  reductioa  in  the  nuir-ber  of  ramps . 

2.  It  will  provide  an  attr-:Ctive  at -grade  arterial  route  for  s:.or: 
trips  in  the  downtown  area  . 

3.  It  will  provide  a  relief  road  for  the  expressway  duriaj  peak  p::,riods 
thus  increasing  the  possible  capacity  of  the  combined  Central  Artery  express - 
way      and  surface  road  by  approximately  30  per  cent. 

4.  Improvemjents  in  the  expressway,  such  as  ram.p  closings,    also 
Y/ili  be  permitted . 

Disadvantages  -  The  improvement  of  the  .  arface  artery  conflicts  with 
land  use  proposals  in  the  Waterfront  area.    The  recom.mended  Vv'aterfront 
Redevelopnicnt  plans  envisions  relocating  Zhe  surface  arcery  along  India  Street 
and  Commercial  Street  through  that  area,  resulting  in  abrupt  changes  in 
alignment  and  increased  marginal  frictions. 

Specific  prcolems  involved  are  as  fc-_ows: 

1.  The  surface  artery  v/ouid  remain  as  an  obstacl,.  to  pedestrian  m.cve- 
ment  betv/een  Dov/ntov/n  Boston  and  the  Waterfront . 

2.  Increased  illumination,  continuously  operated,  would  be  necessary 
to  eliminate  driver  resistance  to  using  the   Underartery  and  reduce  its  accident 
potential . 

3.  SomiC  inconvenience  would  result  from  the  removal  of  curb  parking 
from  the  surface  artery. 


4.    Some  land  taking  would  be  required  in  the  Dev/ay  Square  area  for 
intersection  improvement  and  channelizatica. 

Recommendations  -  I;,  viev/  of  the  e:ctreme  cor.^-estion  nov/  present  on 
the  Central  Artery,  both  the  proposed  ramp  changes  and  thi  Surface, Ar:ery 
improvements  appear  warranted. 

Early 'priority  should  be  given  to  the  following  proposals: 

1.  Rebuilding  the  Purchase  Street  sl..p  ramp;,  into  an  off-ramp  from 
the  expressway. 

2.  Improving  the  intersection|  of  the  Surface  Artery  with  Hign  Street 

3.  Installing  special  hiL,.. -intensity  illumination  on  .no  Underartery 
section. 

4.  Construction  of  the  recommence^  improvement  h.  the  Downtown 
North  GNRP  Area, 

It  is  essential  that  the  existing  direct  and  continuous  alignment  of  the      ,      I -h  ■' 
Surzace  Arterty  betv/een  High  Street  and  the  Tunnel   plaza  be  preservuc .    ^ 
Southeast  Expr-ssv/ay 

The  Southeast  Expressway  in  the  study  area  is  presently  operating  at 
■'  its  possible  capacity.    Traffic  in  the  corridor  served  by  the  Southeast  Express- 
way is  expected  to  increase  at  least  50  per  cent  between  now  and  1930.    Since 
much  of  this  erov;th  will  be  potential  to  the  expressw..^.  A  ^ppears  that  it  will 
be  necessary  to  reconstruct  the  Southeast  Expres3Vv'a3/  into  an  eight  lane 
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facility,  especially  souzh.  of  Dorcheszev  Avenue,    A  series  of  northbound  off- 
ramps,  and  southbound  on -ramps  would  pern:!:  a  tx'ansicion  from  the  eijht- 
lane  to  the  six-lane  sections .    Passenger  card  v/culd  be  encourajed  to  use 
Morrissey  Boulevard  during  peak  periods,  while  trucks  and  b'dses  would  be  en 
coura^ed  to  use  improved  Dorchester  Avenue 


kJi    ^^.''      ^^r  t^-^^'^-1'^- 


It  would  be  possible  to. develop  two  additional  lanes  by  restriping  the 

present  roadv/ay.    However,  it  would  then  be  necessary  to  provide  a  turf  dr'^'-^-t    'v./. 

-e  . 

gravel  shoulder  strip  for  disabled  vehicles  .    It  is  recommended  -hat  paved  ^ 

shoulders  be  avoided  because  of  the  tendency  of  local  drivers  to  utilise  the 
shoulder  where  the  road  is  at  or  over  capacity.  Although  this  practice  in- 
creases the  capacity  of  ih&  highway  v/here  the  shoulder  is  continuous,  it  is 
confusing  and  dangerous  to  other  motorists . 

Additional  capacity  in  this  corridor  can  be  developed  through  rapid 
transit  improvements  incorporating''   the  Old  Colony  Railroad  right -of -v/ay. 


EXPRBSSWAYS  AT  GRADE 

A  number  of  the  pianneci  freeways  are  likely  lo  be  f  jlly  loaded  very 
soon  after  they  are  placed  in  operation.    The  best  answer  to  this  overload  prob- 
lem appears  to  be  the  development  of  e:-q3ressvva3'-s  at  grade  or  very  h.;;h  type 
arterial  streets  more  or  less  paralleling  or  forming  extensions  to  the  major 
freev/ays  in  the  Regional  Core  area  and  providing  motorists  v;ith  adequate 
alternate  routes  for  shorter  trips  and  for  trips  originating  or  term.inating  in 
intermediate  areas.     These  routes  v/ould  have  at  least  partial  access  control, 
grade  separations  or  high-type  characteristics  at  major  intersections. 

Morrissey  Boulevard,  to  somie  extent  presently  perform.s  this  type  of 
function  in  the  southeast  corridor,  although  its  connections  to  Eov/ntown  Boston 
are  poor.    The  North  Terminal  Study"'  has  recommended  tnat  such  facilities 
be  provided  to  the  north  of  Dovvntov\?n  Boston  to  relieve  the  Northeast,  North 
and  Northwest  Expressways.    Acditional  routes  of  this  nature  should  be  pro- 
vided in  the  Regional  Core  plan  to  supple~i3nt  and  be  integrated  with  express- 
v/ays  entering  the  area  from  the  southeact,  southv/est,  and  west, 
Storrcw  Drive 

Storrow  Drive,  a  parkv/ay,  restricted  to  passenger  vehicles,  presently 
serves  as  the  most  important  single  route  entering  Dov;ntov/n  Boston  from  the 


(1)   Barton-Aschman  Associates,  Inc.,  and  othtrs,  North  Termini 
Area  Study,  August,  1962.   ■ 


west.     Ics  direct  excension  to  the  west  is  Soldiers  FlJid  Road  brir.o,-:r.;j  in 
traffic  from  Brighton,  V/atertov/n,  and  Cambridga. 

In  the  Kenmore  area,  Storrc  .;  Drive  is  fed  a  Large  a-nouat  of  acdi-  , 
ticnal  traffic  from  the  Chariesgate  roads  v/hich  in  turn  are  iac  by  the  Fens 
Park  road  systerr;,  CcrnnriOnv/eaid-:  Avenue,  Beacon  Street,  and  Brcokline 
Avenue.    The  Chariesgate  connec:ion  serves  a  significant  portion  ol  Worcester 
Turnpike  (Route  9)  and  Jamaicaway  (Route  I)  traffic  destined  for  Dov/ntov/n 
Boston. 

The  Drive  is  a  six-lane  divided  fully  limited  access  facility  b:;:-.7een 
Arlington  Street  and  Charlesgate,  and  a  four-lane  roadv/ay  beyond.    SasC  of 
Arlington  Street,  the  eastbound  roadv/ay  has  scn:ie  direct  access  from  private 
property  and  local  streets. 

The  intersections  and  access  pohits  are  fuiiy  grade  separated.    Ko'/zever, 
the  design  standards  in  many  instances  are  v/eA  belov/  freev/ay  standards. 

The  major  operating  and  capacity  difficulties  relate  to  access  and  egress 
points.    The  Charlesgate  connection,   involving  a;-_.rade  crossinge  of  Beacon  and 
Commonwealth  Avenue,   is  by  far  tra  most  troublesome  spot;  in  that  area  traffic 
on  Storrov/  Drive    and  surface  streets  regu.arly  becomes  congested  beyond 
tolerable  levels.     In  particular,   peak  outbound  traffic  v.:  the  through  .anes  is 
interfered  v/ith  by  back-ups  of  £:;iting  traffic  at  Charlesgate. 

Similarly,  ceak  inbound  traffic  e;:Aing  at  Dartmouth,  Clarendon,  and      __ 
Arlington  Streets  has  a  :ende:.zy  'co  interfere  with  through  traffic  on  Storrow  Drive. \^-\^ 
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Plans  are  presenth?  uncenva^.'  to  build  a  viaduac  conr.a-ccioa  throa-h 
Chariesgate  between  Sccrrov/  Drive  and  Boylston  Street  in  the  Back  !:__,  7ei:.s. 
Construction  of  this  overcrossing  will  increase  the  value  and  capacity  oi 
Storrovv/-  Drive  by  eliminating  the  back-up  onto  the  through  lanes  fronp.  the 
Beacon  Street  and  Comirionwealtn  Avenue  intersections  including  the  signal- 
ized v/eaving  section  at  the  Charlcsgate  exit.    It  v/ill  also  increase  c'rie  capacity 
of  Beacon  Street  and  Commcnv/ealth  Avenue  by  pern:itting  traffic  to  flcv/  on 
these  streets  a  greater  portion  of  the  time. 

Should  extensive  development  of  high-rise  apartments  occur  along 
Beacon  Street  or  along  the  Public  Garden,  replacing  the  present  older  resi- 
dential structures,  opportunities  to  improve  the  connections  betv/een  Storrcv; 
Drive  and  Arlington,  Berkeley  and  Clarendon  Streets,  should  become  available. 
The  intersect. on  of  Embankment  Road  and  Beacon  Street,  in  particular,  needs       ^^ 
to  be  reconstructed  to  provide  a  direct  connection  betveen  the  off-ramp  and 
Arlington  Street.    The  Berkeley  Street  on-ramo  also  should  be  widened  tcp  f 
provide  three  effective  lanes  entering  from  Beacon  Street. 

In  conjunction  with  'c'-ie  Charlestown-Storrow  Drive  link  orcposed  in 
the  i\^orth  Ter.mnal  Study,  cr.e  canacity  of  Storrov;  Drive  snouid  ^e  mcr^aseo        >  ■        ,c  <, 
between  Charles  River  Dam  and  /^rlin'-ton  Street,  to  accommodate  the  additionar 
traffic  loads  imposed  on  it  by  that  connection.  '->^^tfvO  -<-jt>t><^  Ur<i/^-'  ^^^^l^  j-^^    '^'*^, 

Some  of  the  traffic  now  using  Storrow  Drive  v.-  " '  '^i^.  diverted  when  the 
Massachusetts  Turnnike  Extension  is  completed.    Additional  traffic  from  the 


Rours  9  ap.d  Route  1  corridors, together  wirh  some  traffic  cf  a  :r.ore  Icc^l 
nature,  hov/sver,  is  likely  to  absorb  the  available  capacity  of  Zh5  higmvay. 
Soc'chwest  Expressway  Extension 

The  Southwest  Expressway  is  planned  :o  run  northward  fron:  Route  128 
close  to  the  tracks  of  the  Kew  Haven  Railroad  to  an  interchange  with  ui<i  Inner 
Belt  Expressway  in  northern  Roi-i-ur^/.    The  location  of  this  interchange  has 
been  discussed  earlier  in  connection  with  the  inner  Belt  Expressv/ay. 

The  design  for  the  interchangej  as  recommended  by  tne  Deparxnent 
of  Public  Works'  consultants.,  provides  a  pair  of  ramps  between  the  Southwest 
Expressway  and  Tremont  Street  northbound  and  C-:'lumbus  Avenue  southiound. 
This  is  desirable  i..  a  Colum.bus -Tremont  one-way  couplet  is  developed  by 
the  city.    Such  a  one-way  couplet  would  improve  the  traffic  operating  charac- 
teristics of  th>5se  streets,  including  capacity,  average  apeed  a^id  accident 
experience.    Hov/ever,  the  one-v/ay  schem;e  would  be  u-ndesirab.e  from  a  land 
use  planning  viewpoint  because  it  isolates  a  belt  of  residential  land  wh.ah  can- 
not be  treated  as  a  separate  neighJ^orhood  and  increases  the  amount  cf  frontage 
exposed  to  the  nuisance  of  heavy  traffic. 

To  overcome  these  disadvantages,  a  hlgn  t^ype  arterial  street  has  been 
'proposed  along  the  New  Kaven  Railroad  tracxs  from  the  Southwest  Expressway 
interchange  to  a  connection  v/ith  the  Ivlassachusetts  Turnpike  service  road 
system  in  the  vicini.y  of  Clarendon  Street.    This  facility  would  have  access 
control  and  v/ould  ^e  jr^ac:;  separated  as  far  as  V/est  Nev/ton  Street.    All 


minor  streets  v/ou!d  be  [ooped  or  dozc--:.v:dcd  and  the_-3  would  be  no  drivev/ayj. 
This  route,  called  the  Southv/eji;  -i::prcs3V/ay  Bxtension,  would  p;:o"/l_3  direct 
access  from  the  Southwest  E.^cressway  to  ^he  Park  Scuare-CooLey  £:_L;.re  area 
and  would  divex't  traffic  from  the  overloaded  Central  Artery  and  frc:..  zhz  heavily 
traveled  radial  streets  ia  dic  £oL:i.h  Ead.    .:  would  provide  ei.oj.J..  e2;aci;.y  to 
permit  Tremont  Street  and  Shawmut  Avenue  to  he  used  o-ntirely  for  .,cai  access 
and  would  afford  better  operating  speed  and  accident  e;;perieuce  than  a  surface 
street  where  the  land  service  and  traffic  service  functions  are  con^bined. 

A  [ccation  along  i:ii3  trach^  was  seiezcsd  ^o  minimii;e  uiulocation  of 
the  existing  street  pattern  and  planned  land  use.    Rail,  future  rapid  transit 
and  through  motor  vehicle  traffic  would  thus  be  concentrated  in  a  single  corri- 
dor, minimising  &q  nuisance  from  alt  classes  of  traffic.    This  route  location 
coincides  with  the  line  separating;  the  Back  Bay  and  South  End  GNIs.?  areas. 

Alternatives  to  the  Southwest  Bxtens ion  which  were  considered  included 
the  Trcrnont-CoLumbus  one-v.^ay  couplet  and  e::tensive  v/ideaingand  reconstruc- 
tion of  Columbus  Avenue.    Xeither  is  satisfactory  because  of  conflicts  with 
planned  land  uses  in  the  South  End.    Development  of  Columbus  Avenue  into  a 
high-t^ype  facility  v/ould  be  preferable  to  the  ;ne-vv^ay  couplet  tut  it  v/ould 
isolate  a  strip  of  land  betv/een  Columbus  Avenue  and  the  New  Kaven  Railroad 
tracks.    It  also  would  be  necessar-''  to  take  a  row  of  buildings  on  one  side  of 
ColumJous  Avenue  and  to  construct  an  underpass  at  lV:cio^-chu3e:ts  Avenue. 


V/hile  the  Tremcnr-Columbus  or.3-v/a.y  cou-jI^:  v/ould  be  the  Iczsz  exr^snsive 
proposal  to  carry,   it  v/ou:'d  preserve  the  prisc-r^t  conflicts  hecvjosvi  lar^d 
use  and  through  traffic  prevailing  in  the  Sc^vch  End. 

Two  routes  were  studied  for  the  South^vest  Extension,  one  -.vljh  both 
roadways  on  the  South  End  side  and  one  with  the  southbound  roav-way  on  the 
Back  Bay  side  and  the  northbound  roadway  en  the  South  End  side.    The  latter 
scheme  is  preferrable  from  a  traffic  operations  and  land  use  point  of  view,  al- 
though it  would  require  a  long  and  costly  viaduct  for  the  connecting  ramps  at 

each  end  of  the  extension.    It  is  estimated  that  these  viaducts  wcula  ;_dd     ^_^ - 

approximately  four  million  dollars  to  the  cost  of  thio  f/aility. 

V/ith  both  roadways  of  the  Southwest  Extension  on  the  South  End  side 
of  the  railroad  tracks,  the  viaduct  at  the  scufnem  end  of  the  connector  can  be 
eliminated  and  tne  connection  from  the  westbounu  turnpike  service  road  to 
the  Southwest  Extension  can  utilise  'che  Columbus  Avenue  bridge,  \.l:h  only 
minor  changes.    Considerably  m;ore  land  v/ili  be  required  for  this  scheme, 
all  of  it  in  the  South  End  Renev/al  Project  area.    The  route  v/ould  swing  away 
from  the  tracks  near  Kolyoke  or  V/esi'  Canton  Screet  and  would  feed  into 
Columbus  Avenue  and  Chandler  Street  at  Daxtmouth.    It  also  would  tend  to 
discourage  free  pedestrian  circulation. l^etween  z'-ia  Appleton  Str-;et  section 
of  the  South  End  and  the  Copley  S:_are  Area.    As  a  result,  ^rhls  location  for 
the  Soutnwest  E.xtension  is  considered  less  desirable  from  a  land  developm.ent 
point  of  viev>/  than  the  locaticn  straddling  the  New  Haven  tracks.    In  addition 


a     pair  cf  reverse  curves  at  Massachusecjs  Avenue  v/ould  be  neceso^ry  to 
inrroduce  a  southbound  on-rarnp  ar  this  street.  More  severe  curvature  at 
the  northern  end  cf  the  Extension  also  v/culd  be  necessary  than  under  the 
preferred  alignment. 
Rivenvay-Boylston  Connector 

The  proposed  Charlesg'ate  overpass  has  already  been  discussed  in 
connection  with  its  effect  on  Stcrrow  Drive.    At  the  south  end  of  this  overpass, 
the  IvIDC  has  developed  plans  for  distributing  the  traffic  among  Be  Iston  Street, 
Park  Drive  and  the  Fenv/ay  by  means  of  a  large  rotary  enclosing  a  portion  of 
the  Fens.    The  MDC  design  appears  to  have  considerable  reserve  capacity 
and  could  readily  be  tied  in  with  one-way  ^or  unbalanced'  operation  on  Park 
Drive  coupled  v/ith  Boylston  Street. 

V/ith  ths  construction  of  the  Iniior  Belt  and  the  consuinination  of  land 
development  plans  of  the  Boston  Redevelop :nent  i-.uthorit;'  for  the  Parker. Hiil- 
Fenway  area,  it  will  be  necessary  lo  achieve  a  more  direct,  high  type,  arterial 
(or  enpresswaysfrom  Route  9  at  Drc-    'i":  "  .  .ow  Drive  and  the  Back 

Bay  area.  The  bcL-^:  looation  for  this  faci.ity  v/culd  follow  the  Riverway  from 
the  vicinity  of  Brookiine  Avenue  to  the  Inner  Belt,  and  then  connect  directly  to 
'Boylston  Street  by  means  of  an  overpass. 

Boylston  Street  would  be  widened  by  land  taking  on  one  side  so  that 
partial  access  control  could  be  incorporated  into  the  design.    A  service  road 
would  be  orovided  on  one  side  to  serve  commercial  develoDm^ent .    On  the  other 


side,  a  landsca^iad  buffer  s";rip  v/culd  separate  ths  ...roujh  lanes  frouT  resi- 
dential property.    Si;-:  movinj  ianes  would  be  pr^/ided  for  thrcug-h  traffic. 

Adequate  capacity  ecuivalent  to  the  Ptiverv/ay-Boylston  Connector 
could  be  provided  by  ceveloping- Brcolcline  A-'enue  and  the  fliverv/ay  as  a 
one-way  couplet  south  of  the  Fens  and  connecting  it  to  a  ?arlc  Drive -2 a yls ten 
Street  couplet,  further  to  the  north,    Hcv/evar,  each  of  th-,::e  alternati^•e 
schemes  would  be  less  desirab.a  from  a  developn:   nt  viewpoint,  and  'operat.n^^ 
speed  and  accident  enperience  would  he  suhi.antialiy  inferior  to  the  _.rw_.osed 
improved  Riverv/ay-Boylston  Street  facility. 

The  construction  of  the  River. /ay-3oylston  Street  Connecter  wculd 
probably  be  carried  out  late  in  the  GNRf  ;^.  .anning  period  and  shcnlf  h_;  co- 
ordinated with  the  construction  of  the  Inner  Belt  Erroressway  an.,  .—  --,^avelcp- 
meat  of  tho  area  between  Broohline  /^venue  and  Boylcvon  Street.    In  ^he  interi:i;, 
an  unbalanced-flow  scheme  with  three  lan.-.s  outbound  on  Boylstcn  Street  (four  , '    v 

in  peah  hours)  and  three  lanes  irfjound  on  Park  Drive  appears  to  offer  z'c.o 
best  combination  of  service  to  traffic  and  stab/iization  of  land  values. 
Atlantic -Dorchester  Connector 

In  order  to  relieve  zhe  Central  Artery  of  some  of  the  excessive  traffic 
volumes  now  contr.outed  by  the  Southeast  Expressway,  it  is  proposed  to 
develop  a  high-type  surface  route  connecting  both  the  Southeast  Expresov;ay 
and  Morrissey  Boulevard    on  the  south  with  Atlantic  ^iv^....^  and  Commercial 
Street  on  the  nortn.    Th.s  facility  would  fcUcv/  the  general  alignment  of  Old 


Colony  Avenue  from  Preble  Stxeez  to  Dorc':3S':er  Avenue  ^with  a  branch 
foiiowing  Dorchester  Avenue  froni  a  new  half -diamond  interchange  v/.ch  che 
Southeast  Expressway),  swing  west  of  Dorchester  Avenue  to  pass  under  the 
Fourth  Street  and  Broadway  bridges  and  folicw  the  f^or.  Point  Chi-nnel  from 
Broadway  bridge  to  Northern  Avenue.    From  Northern  A  venue, the  route  would 
go  across  filled  land  now  occupies  by  old  wharf  structures  to  connect  wi^h  At- 
lantic Avenue  in  the  vicinity  of  Milk  Street,     .'his  route  v/ould  become  a  high- 
quality  major  arterial  through  the  V/aterfront  Renewal  Project  area,  and 
would  connect  with  the  North  Terminal  Area  Street  improvemente. 

The  proposed  connector  .vould  provide  six  moving  lanes  and  v/c„:g 
have  a  design  capacity  of  4C-,  OCO  to  50,000  vehicles  per  day.    Grade  separa- 
tions would  be  highly  desirable  at  Dorchester   Avenue,    Summer  Street  and 
Congress  Street.    The  ^^imary  purpose  of  this  facility  \v.. .Id  L„  direct  access 
to  the  Financial,  Government  Center  and  Waterfront  districts  of  Downtov/n 
Boston  from  ^he  southeast.    It  would  also  provide  a  convenient  connection 
between  South  Boston  and  Charl-,-  :cwn,  in  combination  with  either  Commercial 
Street  or  the  Surface  Artery.    In  performing  this  task,  it  would  relieve  :]:v:i 
Central  Artery  of  many  short  trips,  allcv/ing  troublesome  ram.ps  to  be  closed 
and  freeing  expressway  capacity  for  longer-distance  through  trips. 


}j:AJCR  ART,.:>IIALS 

Major  arL"3_lil3-  are  ir.Lenisd  :o  connact  locaL  stresirs  with  expressv/r.ys, 
to  provide  for  incsriTiediars  iangfc  crips  --  e.g.  between  ~,7o  adjacer^:  GNRP's  -- 
and  to  provide  a  reserve  Ox  capacity  [vi  expressv/ay  corridors.    One  of  ti^.e  fea- 
tures of  the  plan  is  an  attempt  to  provide  each  expressway  eitlier  with  continu- 
ous service  roads  or  with  a  parallel  primary  surface  street. 

The  existing  major  street  system  is  retained  substantially  in  its  present 
form,  with  somxC  changes  in  classification,  and  v/ith'adjustmients  in  areas  af- 
fected by  urban  redeveioj^mient,  other  nev/  land  uses,  and  major  highv;ay  con- 
struction.   Necessary  im,proven:-e:".:3  are  indicated  v/here  warranted  by  traffic 
demands,  circulation,  planning  aesthetic  or  safety  reoairements. 

The  major  .-rterials  are  discussed  eelow  approximately  in  the  order 
of  their  relative  im.portance  to  the  over-all  circulation  pattern  of  the  Regional 
Core  area.    Major  arterials  in  the  ~  :7.'ntov.-n-North  GMR?,  v/hile  shov/n  on  zhs 
map,  are  not  discussed,  since  t'::  '/  outside  the  study  area. 

Dover  Street 

Because  Turnpike  Extension  pl:"-:".£-  call  for  the  removal  of  the  _.roadv/ay 
Bridge  across  the  railroad  tracks,  Dover  Stree:  ■,.■111  ta:;c:  un  a  miore  important 
role  as  an  access  from  South  Boston  and  the  Southeast  Expressv/ay  to  lC:<:  Park 


Square  and  Souui  Cove  Areas. 

Tue  south  service  road  of  z:.a  Turnpike,  v/liich  \vi[[  be  orxS-v/ay  east- 
bound,  v/LLI  provide  a  direcc  conn,,erion  to  Eroadv/ay  and  Souui  Bosi'on.     Inbound 
traffic  on  3roadv/ay,   however,  v/ili  not  h?A'e  a  direct  connection  to  the  v/est- 
bound  service  road.    As  a  result  the  uce  of  Br^acxyay  by  inbound  traffic  v.'i:I  be 
discouraged.    The  best  avaiiabie  alternate  route  is  vra  the  Fourth  Street  Bridge 
and  Dover  Street  v/hich  is  presently  one-v/ay  inbound. 

There  is  an  obvious  need  for  a  high -type  aruerial  route  connecting  the 
Copiey  Square  and  Back  Bay  areas  v/ith  the  Southeast  E::pressv/ay.    Both  the  de- 
sign and  locaaon  of  the  expressway  ramps,  and  tae  possibiliDy  of  heavy  loads 
on  the  service  road  system  from  th:.  Turnpike  and  the  Southwest  Extension, 
favor  the  use  of  Dover  Street  for  I'his  traffic  niovenient  aiso.     I/Ioreover,  the 
South  End  Ren.-./al  Project  provides  an  opportunity  for  substantial  innprove- 
ment  of  Dover  Street. 

Dover  Street,  shouid  be  Lniproved  as  a  two-v/ay  stree.  v/ith  nvo  ianes 
eastbound  and  three  ianes  westbound.     In  adciaon,  a  stopping  tane  in  each  di- 
rection and  a  median  v/ide  enough  to  provide  left  turn   storage  ianes  at  major 
intersections  sliould  be  provided.    The  total  v/idth  needed  wouid  be  approxi- 
mately 90  feet,  curb-to-curb.    .rojeci;'c;d  voLumes  are  approximaceiy  20,000 
vehicles  per  day  v/estbound  and  10,000  vehicles  per  day  eastbound. 

Improvement  of  Dover  Str^ec  as  a  D.vo-v;ay  facility  also  v/ould  permit 
closino;  or  de  -  em  oha  sizing  such  Iccai  streets  as  Waitham  Street  and  Dedi-:am- 


Street  in  the  South  Er.d. 

Sastbound  traffic  v/culd  raach  Dover  Street  by  way  of  Clarendon  Street, 
the  south  service  road  of  the  Turnpike  and  Borlteley  Street,  v/hich  also  \/ili  need 
to  be  v/idened  in  the  South  End.    The  intersection  of  Clarendon  Street,  Colufnbus 
Avenue  and  the  south  service  road  shoux^  be  sln'._:lified  b}?  discontinuin__.  Claren- 
don Street  south  of  the  service  road. 
Albany  Street 

The  Centra-  Artery  presently  lacks  sufficient  capacity  to  carry  the  traf- 
fic which  can  enter  i.  from  tza  Inn„  ^^It  and  the  Southwest  E::pressway.    T..e 
most  critical  section  is  hezviasn  the  In...er  Belt  -Central  Artery -Southeast  Ex- 
pressway Interchange  and  Dover  Street. 

This  problem  can  be  relieved  to  son::^  extc:nt  by  develop:  -  ■ 
and  the  service  road  system  of  ihe  C-ntral  Artery  ...to  a  _....-,... ^o^,  ni^n-capacity 
primary  street.    Tnis  route  v/ould  tie  in  v/ith  the  service  road  system  of  the 
Inner  Beit  on  the  sou^n  and  wld.  Dover  Str.:et  and  uLe   Massachusetts  Turnpike 
interchange  to  the  north.    It  v/ould  serve  about  oO,  000  vehicles  per  day  in, the 
vicinity  of  the  City  Hospital  and  approximately  50,  OCO  vehicles  per   day  im- 
mediately south  of  Dover  Street,  v/here  the  ram.p  volumics    from  the  Central 
Artery  are  additive  to  Albany  Street  traffic .   These  volumes  will  require  three 
to  four  effective  lanes  in  each   direction. 

To  obtain  full  value  from  the  improvem.ent  of  A^hanv  Street,  zha  two 
"slip"  ramps  planned  for  the  Inner  Belt  in  the  Ronbury  area,  v/hich  lead  from 


the  Central  Artery  to  the  service  road  systeir;  of  the  Iriner  Selt,  shcuid  be  re- 
versed so  that  they  lead  from  :he    Ir.r.er  Belt  into  Albany  Street  ,    This  v/il_  also 
provide  traffic  relief  to  the  Central  y^rtery.    The  design  of  tha  viaduct  structure 
should  a  [lev/      a  direct  connection  frcT:  the  eajtbound  service  road  into  .-.Ibany 
Street . 
Boylston -Beacon  Cov.  .let 


Through  traffic  in  t:..  .:i:.cl:  bay  area  v;il:  be  carried  on  the  Massachusetts 
Turnpike  and  Storrow  Drive.    There  is  need  for  high-capa^.^y,  east-v/ec.  pri- 
mary street  in  this  area  zo  connezz  back  Bay  with   Dov/n:c  .n  Boston  and  v/ith  c'.ie 
Parker  ■Hill-.'env/ay  area,  and  to  provide  access  to  Back  3ay  from  the  enpress- 
way  system  and  frcnn  other  major  streets. 

This  function  can  best  be  perforn^ed  by  Ecyl^toniStreet  and  Beacon  Street 
operating  as  a  one-v/ay  couplet.    Both  are  continuous  all  the  v/ay  fronn  Downtov/n 
Boston  to  the  Charlesgate  Viaduct.    Boylstct  Street  will  ,  c;  bordered  by  inten- 
sive commercial  development  on  both  sides  and  v;ili  proviee  direct  access  to 
the  Prudential  Center.    High  rise  a;artmentc  are  being  considered  for  the  no.::h 
side  of  Beacon  Street. 

ComimtonweaLn  Avenue  v/as  considered  as  a  possible  primary  street  in- 
stead of  the  Boylston -Beacon  couplet.    In  theory,  Commonwealth  Avenue  has  a 
higher  capacity   than  the  one-way  c:.uplet  because  of  the  underpass  e^dsting  at 
Massachusetts  Avenue.    Actually   cross -traffic  ..t  Cha^lfg---- and  Berkeley 
Street  and  marginal   frictions  in  Kenmcre  Souare  more  than  offset  the  advan- 


tage  of  the  underpass.    The  Gharlesgacs  cross-traffic  v/.Ii  be  reduced  by  zke 
construe lIgp.  of  a  viaduct  piaaned  by  fee  iVlDC  to  lmp::-,/e  access  to  and  fror." 

Scorrow  Drive.    Hov/ever,  the  Xei:more  Square  aiid  Bsrke Ley.  Street  probieins 
will  remain.    Moreover,  Commorrv/ealth  Avenue  terminates  at  ta^  Public  Gar- 
den.   It  has  no  direct  connection  to  Downtown  Boston  or  to  the  Government  Cen- 
ter.   With  the  development  of  the  Fr-.dentlai  Center  and  other  nev/  land  uses  in 
Back  Bay,  Commonweaith  Avenue's  basic  function  will  be  to  serve  heavy  traffic 
generators  v/ithin  Back  Bay. 

Strict  [and  us-  and  buiiding  height  controls  were  imposed  aiong  Common 
v/eaLth  Avenue  by  the  state  through  restrictive  covenants  on  the  -and  v/hen  Sack 
Bay  was  first  developed.    These  restrictions  were  continued  v/hen  municioai 
zoning  regulations  were  originally  enacted.    Elsewhere  in  Back  Zay,   iand  use 
restrictions  have  been  icosensd,  but  they  are  still  effective  on  Ccmmonweaith 
Avenue.    Trucks  nave  always  bdya  excluded  from  Commonv/ealth  Avenue. 

Land  use  pia.:,:  for  ihc  frontaga'on  this  ctroet  have  not  yet  crystallised. 
For  ~iaxim..m  flexibility,',  Commionv/ealth  Avenue  should  be  classified  as  a 
collector  street  from  Arlington  Street  to  -Massachusetts  Avenue.    As  a  coiiec- 
tor  street  it  wi..  provide  adequate  traffic  .orv-ice  for  future  developments. 
At  th<.  same  time,  externa i  cvaffic  v.  iil  be  minimized,  contributing  zo  the  sta- 
bility of  property  values  v/i.atever  .and  use  policies  ■:re  ultimately  adopted. 

If  the  section  of  Beacon  Street  between  Arlington  Street  and  Massachu- 
setts Avenue  should  be  included  in  a  historic  preservation  district,  the  miajor 

street  plan  should  be  revised  in  the  Back  Bay  area.    Beacon  Street  siiould  be 


classified  as  a  secondary    strse;  and  Boyls':on  Street  should  be  devcl :;-:eG  as  a 
two-way,  high -capacity  arterial.  Therefore,  Jor  maximum  JLle;:i]:.iliu7,    pro- 
vision should  be  made  for  zhe  ocssibie  widening  of  Boylston  Street  co  a  width  of 
80  feet  between  curbs .    A  widd:  of  approximately  iiO  feet  between  buil:dng  lines 
would  be  needed  for  this  purpose,  cncl  special  intsroecuion  trea:;::tents  v,'lll  be 
necessary  at  Massachusetts  Avenue.     Froir,  a  traffic  operations  point  of  view, 
the  one-way  scheme  is  nr^ore  oreferable. 
Kenmore  S?uare  Area 


ine  area  west  o;  Massachus^;:'>;s  i^venue  ;o  and  incl.:ding  Kenmore 
Square  is  expected  by  the  B,Ro  A,  staff  to  become  more  iniporcant  as  a  reuail 
district  oriented  towara  Boston  University,  analogous  to  Ha.rvard  Square  m 
Cambridge.    Pedescrian  traffic  acre;..:  the  square  i,;  eJipeccec  to  increase. 
Mass  transit  plans  of  the  B.  R.  A.  staff  call  for  a  large  rapid  transit  tran.-fer 
station  in  the  area.    It  is  therefore  expected  that  the  ability  of  Kenmore  Squarv 
to  handle  vehicular  traffic  would  be  reduced  rather  fean   :.ncreased  as  develop' 
ment  occurs . 

Outbound  traffic  on  Beacon  £:':&^z  presently  merges  v/ith  traffic  using 
Commonwealth  Avenue.    Inbound  traffic  on  f  ,;accn  Street,  Brookiine  Avenue, 
and  Com.nonv/ealth  Avenue  merge  under  traffic  signal  control   at  Kenmore 
Square.    Cross  traffic  at  Charlesgate  on  Commonwealth    Avenue  and  Beacon 
Street  "mooters"  outbound  traffic  so  dm.,  the  capacity  of  ICnm'^re  Square  is 
not  exceeded  at  present.    Inbound  traffic,   hov/ever,  bacxs  up  from  Charles- 


■^  • 


f 


gate  throujjh  Kenmore  Squ^-c;  and  onto  ente-L.-.^  streets  in  all  directions .    Re- 
moving the  Chariesgate  cros:  traffic  will  transfer  the  present  capacity  defi- 
ciencies to  iCenmcre  Square. 

An  extension  of  Beacon  Street  around  Kenmore  Square,  along  2ay 
State  Road,  is  proposed,    V/est  of  Sherhorn  Street,'  the  ne^.7  rc'      v/OLi'd  crrn 
on  a  large  300  foot  radius  curve  to  intersect  Con^:nonv/eL..f.„  ..venae  at  a  right 
angle,   just  west  of  the  present  street  car  sr':;;ay  ramps.    Beyond  Common- 
wealth Avenue  another  large  radius  curve  v/cuid  bring  zhe  Beacon  Street  traf- 
fic onto  the  v/estbound  lanes  of  the  Seacon  Stree:  Bridge  over  the  biassachu- 
setts  Turnpike .    This  street  change  shcula  not  be  carried  out  until  th-  subway 
on  Commoxiv/ealtn  Avenue  is  extendea;  otherv/ise  outbound  sub-./ay  cars  would 
be  forced  to  stop  on  the  incline.    r-v_equate  width  for  three  moving  lanes  and 
a  parking  or  turning  lane  should  be  provided  at  major  injersections.    A  curb 
to  curr)  width   of  45  to  50  feet  v/ill  ... e  required.    Substantial  property  taking 
will  be  necessary  f  ^r  t:.2  proposed  alignment,  and  the  construction  of  -his 
facility  will  have  to  be  carried  out  in  conjuneAon  with  a  renewal  project  m 
the 'Kenmore  Square  area. 

The  plan  calls  for  the  continuation  of  Commonwealth  Avenue  as  an 
.arterial  from  tne  Boston  'bniversity  Bridge  throu'--h  Kenmore  Square  to  Ihassa- 
chusetts    Avenue.    Aast  ox  blasacnusetts  Avenue,  Commonv/eaith  A\'enue , 
carries  predominantly  local  traffic  and  is  classified  -^  a  collector  street. 
■While  som.  through  traAic  would  continue  to  pacs  thrcuffh  Kenmore  St^are, 


this  volume  would  be  substantially  lass  than  that  now  passing   throu  ■;.  the 
square. 

Inbound  traffic  irom  Beacon  Street  would  be  routed  via  a  new  connec  - 
tion  from  ivicuntiort  Street  along  the  general  alignment  of  Lansdcv/r-.e  Street 
and  Ipswich  Street  to  Boylston  Street.  This  proposal  woula  r>:.<:_^j.:_-c  „  viaduct 
structure  over  the  B  &  A  Railroad  siding  and  the  proposed  IviTA  rapid  transit 
line.  Some  land  taking  also  v;ould  be  required  for  the  improvement  of  Lans- 
downe  and  Ipswich  Streets .  The  route  should  provide  three  moving  lanes  and 
a  lane  for  parking  or  turning  movements. 

Projected  traffic  voium.es  for  the  Back  3ay-Kenmore  Square  cii.  elation 
system  are  approximately  20,  COO  vehicles  per  day  on  Commonwealth  Avenue 
and  approximately  15,000  vehicles  per  day  on  .^-eacon  Street,  Boylston  S:^\jet 
and  their  connections.    Design  capacities  are  somev/hat  higher. 

Siiould  Beacon  Street  become  unavailable  for  development   as  an  arteri- 
al, the  Bay  State  Road  improvement  v/ill  still  be  valuable  as  a  connection  from 
Massachusetts  Avenue  and  the  Chariesgate  ram.os  on  Storrov/  Drive  to  Commion- 
Wealth  Avenue  and  Beacon  Street.    It  would  be  necessary  to  develop  a  connec- 
tion from  Soylston  Street  and  Nev/bur^r  Street  v/estbcund  to  Beacon  Street  west 
of  Kenmo:.e  Square  along  the  north  side  of  the  Turnpil<e, 

For  maximum  flexibility  in  adapting  to  possible  changes  in  land  use 
policy,  provision  should  be  m.ade  in  the  design  of  the  C.t'^ '"''=''=  gate  viaduct 
for  connecting  the  tv.'o  sections  of  N..wbury  Street  in  this  area  at  some  future 


date,    A  mixiimum  span  of  40  fee:  beiween  piers  will  be  required,  and  50 
feet  would  be  desirable . 
Columbus  Avenue 

An  improved  arterial  street  is  required  to  connect  the  South  End  with 
Downtown  Boston  on  the  north  and  the  Parker  Kill-Fenv/ay  and  PvOiur/  North 
Dorchester  GNRP  area  to  the  south.    The  South  End  development  plan  pro- 
poses to  utilize  Coiurnbus    Avenue^.  Warren  Street,  and  Tremont  Street  for 
this  purpose.    This  single  route  would  repiace  the  two  present  arterial 
streets,  Tremont  Street  and  Columbus  Avenue.    Since  most  of  the  northeast- 
southwest  traffic  in  this  area  will  be  attracted  to  the  Southv/est  Expressv/ay 
Extension  or  the  Inner  Belt,  a  four  lane   street  Nvith  provision  for  aw^itional 
parking  and  turning  lanes  v/ill  ultimately  be  adequate ; 

Routing  Columbus  Avenue  traffic  via  V/arren  Street  will  reduce  con- 
flicts and  avert  congestion  in  the  Back  Bay  Station  area  where  the  Southwest 
Extension  v/ould  connect  into  the  Massachusetts  Turnpike  service  roads,  and 
v/ouid  permit  the  Columbus  Avenue  Bridge  to  be  used  by  the  Southv/est  Ex- 
pressway Extension  if  necessary.    Until  the  Southwest  Extension  can  be  built, 
however,  the  proposed   design  of  the  Columbus  Avenue -Warren  route  v/ill  be 
inadequate  for  present  volumes . 

Traffic  demands  in  this  interim  period  can  best  be  provided  for  by 
operating  Tremont  Street  and  Columbus    Ave^-ue  as  z  '^nA-way  couplet.    Co- 
lumbus Avenue  would  be  one-way  outbound  from  Arlington  Street  to  Rcxbury 
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Crossing,    Tremont  Street  would  js  one  way  inbound  from  Roxbury  Crossing 
to- Stuart  Street.    After  tne  Southwest  Extension  is  built,  Columbus  Avenue 
betv/een  Clarendon  Street  and  Warren  Street,  and  Tremont  Street  from  the 
Inner  Belt  Expressway  to  Warren  Street  would  be  available  for  local  traffic 
service ; 

la  the  vicinity  of  the  interchange  of  the  Southv/est  Express\vay  and  the 
Inner  Belt,  the  location  of  Columbus  Avenue  depends  on  the  ultimate  location 
of  the  interchange,    .f  the  interchange  can  be  located  next  to  the  railroad 
tracks,  as  desired  by  the   Regional  Core  or   inter -area  planning  staff  of  the 
B.R.  A. ,  it  will  be  necessary  to  relocate  Columbus  Avenue  to  the  east  of  the 
Whittier  Street  Housing  Project.   The  reverse  curves  around  the  Whittier 
Street  project  and  back  into  the  Columbus  Avenue  Centre  Street  one-way 
couplet  in  the  Jaclcson  Square  area  must  have  a  minimum  radius  of  five 
hundred  feet  for  satisfactory  operation  at  normal  urban  arterial  speeds ,    If 
the  interchange  is  placed  in  the  location  recommended  in  the  Inner  Belt  Study, 
Columbus  Avenue  can  remain  approximately  on  its  present  alignment  as  far 
south  as  the  Jackson  Square  interchange  complex. 
Massachusetts  Avenue 

Massachusetts  Avenue  will  continue  to  be  an  extremely  important 
primary  street  in  the  Regional  Core  Area.    It  is  direct  in  alignment  and 
has  a  relatively  uniform  cross -section  and  traffic  Co-^ry'-.g  capacity  over 
much  of  its  length.    The  niajor  problem  area  lies  between  ComimiOnwealth 


Avenue  and  Huntington  Avenue,  incljding  the  Hitersections  at  both  of  these 
locations  and  at  Boylston  Street  and  Westland  Avenue. 

The  abuttLng  land  use  is  predominantly  commercial,  with  a  consider- 
able variety  of  establishments  .  The  developments  generate  heavy  pedestrian 
cross  traffic  and  a  substantial  volume  of  delivery  truck  traffic.  Curb  park- 
ing facilities  are  also  used  to  capacity.  Traffic  in  this-  area  also  will  be  in- 
fluenced by  the  Prudential  Center  and  institutional  expansion  in  the  North- 
eastern University  area.  New  land  uses  in  the  Fens  and  the  Kenmore  Square 
areas  also  will  contribute  additional  traffic  to  Massachusetts  Avenue , 

The  Inner  Belt  Expressv/ay  vvill  undoubtedly  relieve  Massachusetts 
Avenue  of  the  heavy  through  truck  movement  which  now  uses  it,  especially 
during  off-peak  periods  when  surplus  capacity  vvill  be  available  on  the  ex- 
pressway.   However,  Massachusetts  Avenue  has  been  operating  at  its  possi- 
ble capacity  for  several  decades,  and  the  capacity  made  available  by  diver- 
sion to  the  Inner  Belt  is  likely  to  be  absorbed  by  traffic  attracted  from  more 
circuitous  routes . 

The  most  heavily  traveled  section  of  Massachusetts  Avenue  lies  be- 
tween Columbus  and  Westland  Avenues.    Minor  improvements,  such  as  re-  / 
moving  the  constrictions  caused  by  the  subway  entrances  at  the  Symphony 
MTA  Station,  miaking  Westland  Avenue  one  way  eastbound,  and  relocating 
the  taxi  stand  to  the  Huntington  Avenue  side  of  Symphony  1!::11,  will  sub-     I 
stantially  increase  the  traffic  -carir^'ing  capacity  of  the  street  in  this  area.! 
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Fartxier  north,  urban  renev/ai  should  be  used  to  develop  rear  servicing 
and  parking  for  stores  along  Massachusetts  Avenue.    This  will  allow  curb 
parking  and  loading  to  be  eliminated  without  adverse  impact  on  the  stores . 
In  the  interim,  peak  hour  parking  restrictions  should  be  extended  to  include 
loading  and  deliveries . 

Other  traffic  controls,  such  as  left  turn  prohibitions,  can  increase 
capacity  without  additional  construction.  ■   Owing  to  signalization  problems, 
however,  peak  hour  average  speeds  will  probably  remain  in  the  10  to  15 
mile  hour  range ,    If  a  substantial  ur.baiance  in  traffic  flow  is  ever  observed 
on  Massachusetts  Avenue  due  to  southbound  traffic  being  diverted  to  the 
Charlesgate -Fenway -Westland  Avenue   alternate  route,  consideration  should 
be  given  to  off-center  median  striping  ,  in  order  to  provide  three  moving  lar.es 
northbound  at  ail  times . 

Physical  improvements  to  Massachusetts  Avenue  vv'ill  be  made  where 
it  will  pass  over  the  New  Kaven  Railroad  and  Southwest  Expressway  Exten- 
sion,   A  partial  interchange  with  the  latter  (permitting  traffic  m  jvements 
to  and  from  the  south)  is  proposed  at  this  location. 

South  of  Washington  Street  in  the  South  End,  Massachusetts  Avenue 
should  be  used  as  a  one-way  street  northbound.    Southbound  traffic  would 
follow  a  nev/  diagonal  transition  to  Northampton  Street,  which  should  be 
widened  between  Harrison  Avenue  and  Albany  Streets . 

A  major  channelized  intersection  would  be  located  at  the  junction  of 
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Massachusetts  Avenue,  Albany  Street,  Southampton  Street,  and  the  service 
roads  of  the  Inner  Belt  E::pressv/ay.    This  has  also  been  nientioned  in  the 
discussion  of  Albany  Street. 

The  present  practical  capacity  of  Massachusetts  Avenue  is  approxi- 
mately 20,  000  vehicles  per  day  at  Eoylston  Street  and  about  25,  COO  vehicles 
per  day  in  the  South  End.   These  volumes  are  now  being  substantially  exceed- 
ed.    The  recommended  minor  physical  improvements  and  new  traffic  controls 
could  increase  its  practical  capacity  to  approximately  35,  000  vehicles  per 
day.    Projected  volumes  are  approximately  25,  000  vehicles  per  day  at  3oyl- 
ston  Street  and  35,  000  vehicles  per  day  at  Huntington  Avenue,  about  the  same 
as  present  volumes . 
Charles  Street  and  the  "A",  "B",  "C"  Streets 

Charles  Street  and  the  "A",  "B",  "C"  Streets  (Arlington,  Berkeley, 
and  Clarendon  Streets)  will  continue  to  increase  in  importance  as  primary 
cross -town  streets  in  the  area  immediately  west  of  Downtown, east  of  the 
growing  Prudential  Center-Copley  Square  complex. 

They  are  presently  the  principal  feeders  to  and  from  Storrow  Drive, 
and  will  become  even  more  important  in  this  function  v/hen  the  direct  Charles - 
town-Storrow  Drive  connection,  included   in  the  North  Terminal  proposals, 
becomes  a  reality.   These  streets  also  serve  as    important  feeders  to  the 
Southeast  Expressway  via  Broadway,  Herald  and  Dove^  C^-c:"s  .    In  addition, 
they  v/ill  serve  as  feeders  to  both  the  Massachusetts  Turnpike  Extension  and 
Southwest  Expressway  Extension  via  the  proposed    service  roads  paralleling 
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the  Turnpike , 

By  retaining  their  present  one-way  pattern,  adequate  capacity  can  be 
made  available   on  these  streets,  without  street  widening  which  would  involve 
property  acquisition.     Widening  of  the  pavement  beuveen  curb  lines  will  be 
necessary  in  several  instances  and  strictly  enforced  curb  parkLng  regulating 
will  have  to  be  instituted.     However,  in  this  manner  the  character  of  the 
areas  traversed  by  these    streets  will  not  be  destroyed,  as  might  be  the 
case  if  major  widening  on  a  single  street  --  or  a  pair  of  streets  --  were 
undertaken. 

The  connections  to  Storrow  Drive,  however,  will  need  to  be  improved, 
particularly  at  ^Yriington  Street  where  traffic  must  make  a  "jog"  maneuver 
across  Beacon  Street,  and  at  Berkeley  Street  where  the  present  access  road 
is  extremely  narrow . 

The  northbound  connection  between  the  Turnpike  service  roads  and 
Charles  street  through  the  South  Cove  area  will  be  largely  on  new  alignm.ent 
(known  as  the  "Charles  Street  Extension"),  generally  following  present  Tre- 
mont  and  Carver  Streets.   This  new  street  will  to  some  extent  provide  traf- 
fic service    now  afforded  by  Broadway  which  is  to  be  eliminated  through  the 
South  Cove  area. 

Arlington  Street  traffic  (southbound)  v/iil  flow      relatively  directly 
into  the  south  service  road,  while  Dover  Street  traff:>  •'northbound)  can  con- 
tinue directly  on  Berkeley  Street,  or  reach  Charles  Street  via  Tremont  ■ 
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Street  and  the  Charles  Street  Extension.    Southbound  traffic  on  Clarendon 
Street  will  now  into  the  south  service  road  to  Berkeley  Street .    Berkeley 
Street  should  be  widened  for  t\vo -directional  flow  between  the  Turnpike  Ex- 
tension  and  Tremont  Street  to  provide  a  direct  continuation  to  v/idened  Dover 
Street  as  discussed  previously. 

Dartmouth  Street  is  not  designated  as  a  major  arterial  because  it  will 
not  be  a  major  carrier  of  through  traffic.    It  will,  however,  contmue  to  be  an 
extremely  important  street,  particularly  in  connection  with  the  Copley  Square 
interchange  of  the  Turnpike,  the  Prudential  Center,  and  other  developments . 
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APPEiNDIX  A 

CLASSIFICATION  OF  STREETS 
Regional  Core  and  G.  N.  R.  P.  Area  Traffic  Studies 


For  Che  purpose  of  the  general  circulation  plan  that  has  been  developed 
for  the  Regional  Core  Area  of  Boston  and  for  the  traffic  studies  of  individual 
G.  N.  R.  ?.  areas,   the  following  classiflcaricn  of  streets  and  highways  v/as   a- 
dopted.    It  includes  freev/ays,  expressways,  major  arterials,  collector  streets, 
and  feeder  streets.    The  Massachusetts  Turnpike  Extension  is  Included  in  die 
freeway  category. 
Freeways 

A  freeway,  more  commoniy  referred  to  as  an  "expressway"  in  Massa- 
chusetts, is  a  divided  arterial  highway  for  through  traffic  v/ith  full  control  of 
access  and  grade  separatior^s  at  all  intersections,  generally  with  shoulders  or 
auxiliary  "break-down"  lanes  and  with  design  speeds  of  50-cO  miles  per  hour. 
The  Central  Artery,   die  Southeast  Expressvv'ay,  the  Mystic  River  Bridge-North- 
east Expressway,   the  East  Boston  Expressway  --  all  are  examples  of  freeways. 
Expressways  (At  Grade) 

Expressway  at  grade  is  a  divided  arterial  highway  for  through  traffic  with 
full  or  partial  control  of  access  and  generally  with  grade  separations  at  major 
intersections.    Storrow  Drive,  Soldiers  Field  Road,  Morrissey  Boulevard,  portions 
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of  the  Arborway,  and  McClellan  Highway  in  Ease  Boston  are  examples  of  ex- 
pressways at  grade.    A'lany  of  the  existing  examples  of  expressways  of  this 
type  in  the  Boston  area  are  designated  as  parlcways  and,  therefore,  prohibit 
conmerciai  traffic. 
Major  Arteriais 

Major  arteriais  are  streets  which  will  carry  [arge  volumes  of  through 
traffic  in  relation  to  the  individual  G.  N.  R.  P.  areas.    They  normally  have  di- 
vided roadways  with  four  or  six  lanes  of  moving  traffic;  or  they  should  be 
capable  of  ultimate  development  to  such  standards.    Left  turn  storage  lanes 
should  be  provided  at  all  major  intersections.    Land  service  functions,  such 
as  parking  and  access  to  fronting  properties,  are  considered  subordinate  to 
the  traffic  carrying  function  of  these  streets.    Traffic  volumes  on  these  facili- 
ties will  range  from  as  low  as  10,000  up  to  40,000  vehicles  per  day.    A 
minimum  right-of-way  of  100  feet  is  usually  necessary  for  this  class  of  street. 
Collector  Streets 

Collector  streets  are  streets  of  a  more  local  nature  which  will  carry 
substantial  vehicle  volumes,   though  primarily  traffic  generated  within  in- 
dividual G.N.  R.P.  areas.    Streets  of  this  type  should  provide  two  continuous- 
ly moving  traffic  lanes  in  the  direction  of  heavier  flow  during  peak  periods. 
An  80-foot  right-of-way  is  considered  necessary.    Typical  traffic  volumes 
range  from  5,  000  to  15,000  vehicles  per  day. 
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Feeder  Streets 

Feeder  streets  connect  loca[  land  service  streets  with  arterial  and 
coitector  streets.    Volumes  are  ordinarily  [ess  than  3,  000  vehicles  per  day 
in  residential  areas  while  they  nnay  be  somevv^hat  higher  in  business  and  in- 
dustrial districts.    Streets  of  this  type  usually  should  have  reasonable  con- 
tinuity over  a  distance  of  half  a  mile  or  more.    They  should  provide  one 
adequate  moving  lane  in  each  direction  in  addition  to  parking  lanes;  the  road- 
way therefore  should  be  40  feet  wide.    A  minimum  right-of-way  of  60  feet 
is  considered  necessary  to  provide  for  snow  removal,  utilities,  and  street 
trees.    Where  widening  to  meet  this  standard  would  result  in  undue  property 
damage,  parking  prohibitions  must  be  used  to  provide  an  adequate  level  of 
service. 


A -3 


H  U 

<  ^ 

a.  u 


O  o  5  K 

g   CO  -^  Q 

L^  c>  -J  --' 

^  — I  r^  :i 


?H  Ci,  <: 


^  S  5 

a-  ^  Si 


fc, 


CO 


y  2 


—    o    t-         o 


JD  'Zi     ''^     CO 


d  a 


>■  i^ 


i;  3 


■d  I 
o  3 

o  t; 


o 


i;      a 


—     TT     ^ 


ni    ij    Q. 


O     ^     C 


S  1  S  I  .§  ^  ^  -^  ? 
r;co  3^5  p<o  o-zx 


?     T 

^        tt 


?      ^^ 


•-?      ? 


u  ^ 


H        ,-^ 


v6       -5       >5 


to 


ri 


2r  c 
-    o 

5  2 


to  ^ 

T! 

V 

1 

"::   >^ 

C. 

.) 

<    XI 

(U 

o 

-^, 

o 

o 

(—^ 

o 

r~, 

o 

o 

o 

o  o 

O    O 

o  o 


fO 

o 

'i 

CO 

o 

CO 

^" 

CO 

CO 

+ 

+ 

CO 

CO 

CN 


^1 

go 


CO   ^ 

Q  -  -7 
W  fc  § 

W    C/D    ti 
P    CO    h 

s  <  < 

id" 


rt    C3  ii 


Cl,    tLi    CO 


O  : 


^(S 


c3    ,^     c1     rt     J     ==     o     CI 


?     rt     S 


2  <  U 


S.S  H  2 


u      3     ii  — 


<  2 


.C    a;     CO 

D  "C  -^ 


p.,    CO     ly     CL 
M     ^    <    J 


D  "O 


Wei;         o 


Ss 

^^ 

,■>> 

3 

o 

fTl 

.1— 

CO 

? 

a 

CO     ^    D     (U     3     CJ 
"  O     !^     O     *-l 


D  -5 


c  i:         p 


ca    CO  CO    i^co    Q.^  '-I  2    c  c§    en  rj  £ 


S^  2 


M  —  — 


u  <  Q 


(^  (x  :::: 


gS 


o  -'  o  < 


— I  — I  CN 


— (  CN 


o  o  o  o 

o  o  o  o 

o  o  o  o 

c"  o'  o"  o 

C^l  CO     CO     OJ 


o  o  o  o 


~       1      Sh 

3-^    tin    ? 


>  z 

<  w 

CL, 


<;   M-i   ►-. 


f^      -1 


?    ?    ? 


?    ?    ?    ? 


o  o  o  o 
00   O   00   00 


???? 

PO    ^    -^    0-3 


O  cq  ^ 

<  S  m 

^    W    Cu 


CN  —I 


D 

^^ 

M 

h 

■z 

CO 
O 

CL, 

O 

Di 

CL, 

CO 

•< 

U 

o 

H 
< 

^ 

^ 

< 

k: 

w 

z 

a: 

o 

<; 

s  2i 


Ss  I 


Ul  r^         ^ 

sis 


ci   .'^    rt   ,^    n    ci    '-'    rt 
ix,tiCL<[L,cQDHti-,ca 


5    C  B  c 

o    o  o  iS  o 

>.  ?  ^  -^  ? 

«    o  p  5  o 

S:  D  Q  Q  D 


3 

M  iJ 

V 

OT 

c 

c    m 

u 

CO 

o 

::;   o 

cS 

o 

o 

> 

vj  hi 

x: 

H 

2 

■< 

<  c:o 

U 

to  u. 

C     QJ     CO 


^      =      S 


CO  o 


£ 

-c:  ^  S  <  u  <  O 


—  ~       3      >  = 


2  <^  ^  u 
ij  <D  ij  •" 


C3  ca  ca  H 


CO  -n; 


ii         c5    3    M 


2  < 


bO  ■"-! 

C      OJ      CO  r 

i:^    o  .  CO  a 

M    hi  i3  > 

<  in  ,2^  ■■'- 


O     (U     O     (U 


w 


J^  O  ij  CD 

S  £>  S  ?^ 

t;  h  y  b 

"  C/3  h!  i^ 

c  <=  ^  c 

o  2  c  2 


H  ca  C3  ca 


i  U 


2  <: 


^  5 


H        O  O  O 


O  O 


< 

>- 

"5" 

U 

5 

Q 

< 

-< 
u 

< 

Q 

w 

fc^CO 

H 

U 

w 

o 

CO 

2 

o 

o 

< 

cC 

> 

a. 

H 

3: 
o 

o 

> 
< 
5 

> 

z 

X 
H 
D 

Oh 

S^ 

, 

CO 

fc. 

W 

< 

o 

2 

< 

H 

-J 

??? 


CN  — < 


CS     CO 


E  Si 

c 

D  u 

.S  o 

p  w 

0)  -c 


«  -S 
■a  o 


>  a  fi 
<:  0-  P 


CO 


Q  J, 

W  11.  2 

2  ^  H 

o  i  < 

c;  r^  u 

a,  U 

I 


;:^ 

< 

^ 

DJ 

Di 

« 

2 

< 

o 

5  ^  ^ 

o  "  " 

°  nj  oj 

Q  CQ  a 


a  o 


w  Q 


rt  "^ 


t;      c/^  ij  £j 


c 

M 

C    CO 

o 

S 

s  - 

ti 

rt 

i2   rt 

2    ^ 


I  ca  X        £ 


c   ^ 


u 

o 

o 

o 

Xi 

"H 

> 

CO 

rt 

o 

n 

Q 

U 

U 

o 

"J 

o 
o 

^ 

u 

!-i 

2 

j_^ 

!y^ 

CO 
O 

•i-> 

OJ 

o 

^ 

ra 

0) 

> 

CO 

CO 

o 
Q 

rt 
U 

5   ??  -.  5  »^ 

U  CO   U  <   ^ 


ci    -    o    >    7j 

•     H     CO     S 


2  S  g  S^ 


o  ^--r 


<     <    Oh 


-^(G 


BOSTON  PUBLIC  LIBRAR;' 

HilH:y,:|f||i 

3  9999  06315  575  6 


